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(57)Abstract: 

PROBLEM TO BE SOLVED: To record an image 
to which image processing is previously performed 
to have good image quality, especially gradation. 
SOLUTION: This image processor processes an 
image signal for an image output device for 
outputting an image by gradation-converting an 
image signal with designated y-LUT. The 
processor is provided with a gradation converting 
means for converting the substantially gradation 
characteristic about an image outputted by the 
image output device by performing signal 
converting processing to the image signal. The 
gradation converting means converts the 
gradation characteristic according to the 
designated transmission density - reflection 
density characteristic. 
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[Claim(s)] 

[Claim 1]By being an image processing method which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. An image processing method characterized 
by what it has a gray-scale-conversion step which changes the real upper story tone 
characteristic about a picture by which a generating picture is carried out with said image 
output device, and said gray-scale-conversion step changes a gradation characteristic for 
based on the predetermined transmittance factor density-reflection density 
characteristic. 

[Claim 2]By being an image processing method which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. With said image output device, about a 
picture by which a generating picture is carried out, have a gray-scale-conversion step 
which changes the real upper story tone characteristic, and said gray-scale-conversion 
step, An image processing method characterized by what a transmittance factor density 
gradation characteristic in case said image output device outputs a picture on a 
penetration recording medium, and a reflection density gradation characteristic in case 
said image output device outputs a picture on a reflection seismogram medium are made 
into abbreviated isomorphism for in a predetermined signal value range. 
[Claim 3]By being an image processing method which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. An image processing method characterized 
by what it has a gray-scale-conversion step which changes the real upper story tone 
characteristic about a picture by which a generating picture is carried out with said image 
output device, and said gray-scale-conversion step changes a gradation characteristic for 
based on the predetermined brightness-transmittance factor density characteristic. 
[Claim 4]By being an image processing method which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. With said image output device, about a 
picture by which a generating picture is carried out, have a gray-scale-conversion step 
which changes the real upper story tone characteristic, and said gray-scale-conversion 
step, An image processing method characterized by what the concentration gradation 
characteristic in case said image output device outputs a picture on reflection or a 
penetration recording medium, and a brightness gradation characteristic in case said 
image output device outputs a picture on a reflection seismogram medium are made into 
abbreviated isomorphism for in a predetermined signal value range. 
[Claim 5]The image processing method according to claim 3 characterized by what a 
transmittance factor density-reflection density characteristic curve concerning said 
transmittance factor density-reflection density characteristic is a convex curve. 
[Claim 6]An image-characteristic-quantity extraction step which extracts image 
characteristic quantity showing the feature of a picture, It has an execution order 
determination step which determines execution order of said gray scale conversion and 
other image processing based on said image characteristic quantity, The image processing 
method according to any one of claims 1 to 5 characterized by what said gray scale 
conversion, and image processing besides the above are performed for according to 
execution order determined by said execution order determination step. 
[Claim 7]The image processing method according to claim 6 characterized by what an 
image processing condition in image processing besides the above is changed for 
according to said execution order. 

[Claim 8]An image processing method given in either claim 6 characterized by what image 
processing besides the above includes density adjustment processing, dynamic-range- 
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compression processing, or frequency processing for, or claim 7. 

[Claim 9]The image processing method according to any one of claims 1 to 8 

characterized by what said picture is medical imaging. 

[Claim 10]A picture signal processed with an image processing device provided with a 
gray-scale-conversion step which changes the real upper story tone characteristic about 
a picture by which image recording is carried out by the image recorder side by performing 
a signal value conversion process to a picture signal is received, It is an image output 
method in which output density carries out gray scale conversion according to gamma- 
LUT which is D (S) to the original picture signal S and which carries out image recording 
on a recording medium, When an after-conversion picture signal after conversion 
according to said gray-scale-conversion step to the original picture signal S is F (S), 
About S used as D (F (S))<=1 .5, after-conversion picture signal difference value deltaFs=F 
(S+D-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F(Smax)/Smax, An image output 
method characterized by what it has for a generating picture step which serves as (the 
maximum image signal value [ in / it corrects and / in Smax / the original picture signal 
S ], and the maximum image signal value [ in / after conversion / in F (Smax) / picture 
signal F(S) ]). 

[Claim 1 1]A picture signal processed with an image processing device provided with a 
gray-scale-conversion step which changes the real upper story tone characteristic about 
a picture by which image display is carried out by the image display device side by 
performing a signal value conversion process to a picture signal is received, It is an image 
output method in which illumination in a picture display surface carries out gray scale 
conversion and which carries out image display according to gamma-LUT which is L (S) to 
the original picture signal S, When an after-conversion picture signal after conversion 
according to said gray-scale-conversion step to the original picture signal S is F (S), - 
About S used as log 1Q (L(F (S))/Lmax) <=1.5 after-conversion picture signal difference 

value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F(Smax)/Smax, (— 
however, the maximum image signal value [ in / in Smax / the original picture signal S ] 
and F (Smax) — the after-conversion picture signal F — ( — an image output method 
characterized by what the maximum image signal value in S) and Lmax have a generating 
picture step which becomes maximum illumination) for. 

[Claim 12]. In a signal difference value [ in / in said generating picture step / a low- 
density area ], a signal difference value in a high-density area becomes large small. Or an 
image output method given in either claim 10 characterized by what a signal difference 
value in a low illumination range becomes large small in a signal difference value in a high 
illumination range, or claim 11. 

[Claim 13]The image output method according to any one of claims 10 to 12 characterized 
by what said picture is medical imaging. 

[Claim 14]An image output method characterized by what it is an image output method 
which records medical imaging on a reflection seismogram medium, and has a background 
detecting step which detects a background region in medical imaging, and reflection 
density in said background region is replaced for by a signal of 2.0 or less concentration 
uniform area. 

[Claim 15]By being an image processing device which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. An image processing device characterized by 
what it has a gray-scale-conversion means to change the real upper story tone 
characteristic, about a picture by which a generating picture is carried out with said image 
output device, and said gray-scale-conversion means changes a gradation characteristic 
for based on the predetermined transmittance factor density-reflection density 
characteristic. 

[Claim 16]By being an image processing device which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
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predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. With said image output device, about a 
picture by which a generating picture is carried out, have a gray-scale-conversion means 
to change the real upper story tone characteristic, and said gray-scale-conversion means, 
An image processing device characterized by what a transmittance factor density 
gradation characteristic in case said image output device outputs a picture on a 
penetration recording medium, and a reflection density gradation characteristic in case 
said image output device outputs a picture on a reflection seismogram medium are made 
into abbreviated isomorphism for in a predetermined signal value range. 
[Claim 17]By being an image processing device which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. An image processing device characterized by 
what it has a gray-scale-conversion means to change the real upper story tone 
characteristic, about a picture by which a generating picture is carried out with said image 
output device, and said gray-scale-conversion means changes a gradation characteristic 
for based on the predetermined brightness-transmittance factor density characteristic. 
[Claim 18]By being an image processing device which processes a picture signal over an 
image output device which carries out gray scale conversion of the picture signal by 
predetermined gamma-LUT, and performs a generating picture, and performing a signal 
value conversion process to a picture signal. With said image output device, about a 
picture by which a generating picture is carried out, have a gray-scale-conversion means 
to change the real upper story tone characteristic, and said gray-scale-conversion means, 
An image processing device characterized by what the concentration gradation 
characteristic in case said image output device outputs a picture on reflection or a 
penetration recording medium, and a brightness gradation characteristic in case said 
image output device outputs a picture on a reflection seismogram medium are made into 
abbreviated isomorphism for in a predetermined signal value range. 
[Claim 19]The image processing device according to claim 17 characterized by what a 
transmittance factor density-reflection density characteristic curve concerning said 
transmittance factor density-reflection density characteristic is a convex curve. 
[Claim 20]An image-characteristic-quantity extraction means to extract image 
characteristic quantity showing the feature of a picture, It has an execution order 
determination means to determine execution order of said gray scale conversion and other 
image processing based on said image characteristic quantity, The image processing 
device according to any one of claims 15 to 19 characterized by what said gray scale 
conversion, and image processing besides the above are performed for according to 
execution order determined by said execution order determination means. 
[Claim 21]The image processing device according to claim 20 characterized by what an 
image processing condition in image processing besides the above is changed for 
according to said execution order. 

[Claim 22]An image processing device given in either claim 20 characterized by what 
image processing besides the above includes density adjustment processing, dynamic- 
range-compression processing, or frequency processing for, or claim 21. 
[Claim 23]The image processing device according to any one of claims 1 5 to 22 
characterized by what said picture is medical imaging. 

[Claim 24]A picture signal processed with an image processing device provided with a 
gray-scale-conversion means to change the real upper story tone characteristic about a 
picture by which image recording is carried out by the image recorder side by performing a 
signal value conversion process to a picture signal is received, It is an image output 
device in which output density carries out gray scale conversion according to gamma-LUT 
which is D (S) to the original picture signal S and which carries out image recording on a 
recording medium, When an after-conversion picture signal after conversion according to 
said gray-scale-conversion means to the original picture signal S is F (S), About S used 
as D (F (S))<=1.5, after-conversion picture signal difference value deltaFs=F(S+1)-F (S), 
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0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F(Smax)/Smax, An image output device 
characterized by what it has for a picture output means which serves as (the maximum 
image signal value [ in / it corrects and / in Smax / the original picture signal S ], and the 
maximum image signal value [ in / after conversion / in F (Smax) / picture signal F(S) ]). 
[Claim 25]A picture signal processed with an image processing device provided with a 
gray-scale-conversion means to change the real upper story tone characteristic about a 
picture by which image display is carried out by the image display device side by 
performing a signal value conversion process to a picture signal is received, It is an image 
output device in which illumination in a picture display surface carries out gray scale 
conversion and which carries out image display according to gamma-LUT which is L (S) to 
the original picture signal S, When an after-conversion picture signal after conversion 
according to said gray-scale-conversion means to the original picture signal S is F (S), - 
About S used as log 1Q (L(F (S))/Lmax) <=1.5 after-conversion picture signal difference 

value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F(Smax)/Smax, (— 
however, the maximum image signal value [ in / in Smax / the original picture signal S ] 
and F (Smax) — the after-conversion picture signal F — ( — an image output device 
characterized by what the maximum image signal value in S) and Lmax have a picture 
output means which becomes maximum illumination) for. 

[Claim 26]. In a signal difference value [ in / in said picture output means / a low-density 
area ], a signal difference value in a high-density area becomes large small. Or an image 
output device given in either claim 24 characterized by what a signal difference value in a 
low illumination range becomes large small in a signal difference value in a high illumination 
range, or claim 25. 

[Claim 27]The image output device according to any one of claims 24 to 26 characterized 
by what said picture is medical imaging. 

[Claim 28]An image output device characterized by what it is an image output device 
which records medical imaging on a reflection seismogram medium, and has a background 
detection means which detects a background region in medical imaging, and reflection 
density in said background region is replaced for by a signal of 2.0 or less concentration 
uniform area. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention processing of a picture, or the output of a picture 
about the image processing method, the image processing device, image output method, 
and image output device to perform in more detail, It is related with an image processing 
method, an image processing device, an image output method, and an image output device 
suitable for treating the medical imaging obtained with input devices, such as a medical 
image photographing apparatus. 
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[0002] 

[Description of the Prior Art]In recent years, the method of obtaining medical radiation 
picture information without using the radiographic film which consists of silver salt 
photosensitive materials came to be devised. A radiation image once using the imaging 
plate which makes a photostimulable phosphor a subject For example, after accumulation, 
It takes out as accelerated-phosphorescence luminescent light using excitation light, and 
the radiation image reader (it abbreviates to CR Computed Radiography and henceforth) 
which acquires a picture signal is spreading by carrying out photoelectric conversion of 
this light. 

[0003]These days, the device (it omits FlatPanel Detector and the following FPD) which 
reads radiation image information combining a radiation fluorescent substance, a radiation 
photo conductor, and two-dimensional semiconductor detectors, such as a TFT switching 
element, is also proposed. 

[0004] Radiation image input devices other than simple roentgenography, such as 
computerized transverse axial tomography (X-ray CT scanner) and a magnetic- 
resonance-imaging forming device (MRI device), have also spread. These medical imaging 
input devices provide picture information in the form of a digital signal in many cases. 
[0005]Many methods of recording picture information to a penetration recording medium 
and/or a reflection seismogram medium for diagnosing such medical imaging in the case, 
and observing in the form of a hard copy are used. 

[0006]The method which records a picture is well used by carrying out laser exposure of 
the medical imaging information on the penetration recording medium using the silver salt 
recording material as a medical image recorder recorded on a recording medium. While 
being able to describe the picture of monochrome multi-tone by the outstanding story 
tonality according to this method, high diagnostic ability is obtained by recording on a 
transmission medium and observing by the transmitted light. 

[0007]The image quality of ink jet recording improves with improvement of micrifying of an 
ink drop, high-resolution-izing, etc. in recent years, and when recording a picture on the 
reflection seismogram medium which used paper, PET, etc. as the base material, it has 
become possible to obtain a certain amount of image quality. 

[0008]For this reason, these days, it has a hope also for a possibility of recording medical 

imaging using the recorder of an inkjet method. 

[0009] 

[Problem(s) to be Solved by the Invention]In an inkjet recording method, in order to 
obtain image quality equivalent to a reflected image with a transmission image, compared 
with a reflected image, it is required at least that an output should be possible for high 
concentration. 

[0010]AII the ink adhering to a recording medium contributes to decline in transmissivity, 
and a transmission image affects image concentration in order to observe a picture in the 
transmitted light from the picture back. On the other hand, in order that a reflected image 
may observe a picture in the catoptric light from the front face of a picture, only the ink 
near a recording-medium surface only affects reflectance and image concentration among 
the ink adhering to a recording medium. 

[001 1]For example, if it is made for most colors to stop at a recording medium surface, 
image concentration sufficient with comparatively little ink quantity will be obtained. In a 
reflected image, reflection density is saturated with a high-density area under the 
influence of the light reflex by outdoor daylight. On the other hand, in order to require 
about 3.0 maximum concentration with a transmittance factor density and to obtain the 
concentration especially in medical imaging in a transmission image, as compared with a 
reflected image, a lot of ink is required. There is a possibility of spoiling image quality by 
the increase in the running cost by use of superfluous ink or overflow in ink. 
[0012]Therefore, since the methods of forming a picture in a penetration / reflection 
seismogram medium differ, respectively, it is preferred that the image recorder has 
separate gamma-LUT as an object for a penetration/reflection. 

[0013]It may have gamma-LUT which changes also with differences in modality (picture 
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input device). For example, in a CR image, since the picture signal changed into the 
characteristic which resembled photographic property as a picture signal is acquired, the 
generating picture that concentration has linearity to an image signal value is performed in 
many cases. On the other hand, as for ideal gamma-LUT, since it has the characteristic 
which is different from CR in CT and an MRI image, differing from CR is common. 
[001 4] Although the case where **** connects to LAN like HIS (network in a hospital) or 
RIS (network within radiology) the ink jet image recorder which is the feature, and it is 
used as a POD (PrintOn Demand) printer can be considered, In order to record and divide 
the picture for a penetration/reflection to the modality of all the gestalten, gamma-LUT 
corresponding to all the pictures may be needed. 

[0015]By the way, for the reasons of a difference of the size of a density range, etc., 
concentration is used in a transmission image, brightness is used in a reflected image, and 
a gradation design is carried out in many cases. In the image recorder which shares 
reflection/transmission image, there is gamma-LUT corresponding to both concentration 
and brightness, it has a certain gamma-LUT selecting means, and a picture can be 
recorded based on selected gamma-LUT. 

[001 6] However, in the image recorder by which the gradation design was carried out in 
either concentration or brightness, it was suitable for one of the image recording of 
reflection/penetration, and, on the other side, unsuitable. In particular, in the conventional 
medical image recorder, a processed [ centrally ] type with a transmission image in use 
and high throughput may occupy most, and the image recorder may not be provided with 
two or more gamma-LUT. 

[0017]About an aforementioned problem, this invention takes an example, is made, and is 
a thing. 

The purpose is to provide the image processing method, the image processing device, 
image output method, and image output device for recording the picture which has image 
quality with good almsgiving of image processing, especially story tonality a priori, when 
there is few gamma-LUT which ** owns. 

[0018] 

[Means for Solving the Problem]That is, this invention which solves a technical problem 
mentioned above is described below. 

(1) The invention according to claim 1 is an image processing method which processes a 
picture signal over an image output device which carries out gray scale conversion of the 
picture signal by predetermined gamma-LUT, and performs a generating picture, and it is 
performing a signal value conversion process to a picture signal, Having a gray-scale- 
conversion step which changes the real upper story tone characteristic about a picture by 
which a generating picture is carried out with said image output device, said gray-scale- 
conversion step is an image processing method characterized by what a gradation 
characteristic is changed for based on the predetermined transmittance factor density- 
reflection density characteristic. 

[0019]The invention according to claim 15 is an image processing device which processes 
a picture signal over an image output device which carries out gray scale conversion of 
the picture signal by predetermined gamma-LUT, and performs a generating picture, and it 
is performing a signal value conversion process to a picture signal, Having a gray-scale- 
conversion means to change the real upper story tone characteristic, about a picture by 
which a generating picture is carried out with said image output device, said gray-scale- 
conversion means is an image processing device characterized by what a gradation 
characteristic is changed for based on the predetermined transmittance factor density- 
reflection density characteristic. 

[0020]When processing a picture signal over an image output device which carries out 
gray scale conversion of the picture signal by predetermined gamma-LUT, and performs a 
generating picture in these inventions, by performing a signal value conversion process to 
a picture signal. It has a gray-scale-conversion step which changes the real upper story 
tone characteristic with said image output device about a picture by which a generating 
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picture is carried out, and a gradation characteristic is changed in this gray-scale- 
conversion step based on the predetermined transmittance factor density-reflection 
density characteristic. 

[0021] As a result, when there is few gamma-LUT which an image output device owns, 
image processing for recording a picture which has image quality with good almsgiving of 
image processing, especially story tonality a priori can be realized. 
[0022](2) The invention according to claim 2 is an image processing method which 
processes a picture signal over an image output device which carries out gray scale 
conversion of the picture signal by predetermined gamma-LUT, and performs a generating 
picture, and it is performing a signal value conversion process to a picture signal, With said 
image output device, about a picture by which a generating picture is carried out, have a 
gray-scale-conversion step which changes the real upper story tone characteristic, and 
said gray-scale-conversion step, It is an image processing method characterized by what 
a transmittance factor density gradation characteristic in case said image output device 
outputs a picture on a penetration recording medium, and a reflection density gradation 
characteristic in case said image output device outputs a picture on a reflection 
seismogram medium are made into abbreviated isomorphism for in a predetermined signal 
value range. 

[0023]The invention according to claim 16 is an image processing device which processes 
a picture signal over an image output device which carries out gray scale conversion of 
the picture signal by predetermined gamma-LUT, and performs a generating picture, and it 
is performing a signal value conversion process to a picture signal, With said image output 
device, about a picture by which a generating picture is carried out, have a gray-scale- 
conversion means to change the real upper story tone characteristic, and said gray- 
scale-conversion means, It is an image processing device characterized by what a 
transmittance factor density gradation characteristic in case said image output device 
outputs a picture on a penetration recording medium, and a reflection density gradation 
characteristic in case said image output device outputs a picture on a reflection 
seismogram medium are made into abbreviated isomorphism for in a predetermined signal 
value range. 

[0024]When processing a picture signal over an image output device which carries out 
gray scale conversion of the picture signal by predetermined gamma-LUT, and performs a 
generating picture in these inventions, by performing a signal value conversion process to 
a picture signal. Have a gray-scale-conversion step which changes the real upper story 
tone characteristic with said image output device about a picture by which a generating 
picture is carried out, and in this gray-scale-conversion step. In a predetermined signal 
value range, it is made to make a transmittance factor density gradation characteristic in 
case an image output device outputs a picture on a penetration recording medium, and a 
reflection density gradation characteristic in case an image output device outputs a 
picture on a reflection seismogram medium into abbreviated isomorphism. 
[0025]As a result, when there is few gamma-LUT which an image output device owns, 
image processing for recording a picture which has image quality with good almsgiving of 
image processing, especially story tonality a priori can be realized. 
[0026](3) The invention according to claim 3 is an image processing method which 
processes a picture signal over an image output device which carries out gray scale 
conversion of the picture signal by predetermined gamma-LUT, and performs a generating 
picture, and it is performing a signal value conversion process to a picture signal, Having a 
gray-scale-conversion step which changes the real upper story tone characteristic about 
a picture by which a generating picture is carried out with said image output device, said 
gray-scale-conversion step is an image processing method characterized by what a 
gradation characteristic is changed for based on the predetermined brightness- 
transmittance factor density characteristic. 

[0027]The invention according to claim 17 is an image processing device which processes 
a picture signal over an image output device which carries out gray scale conversion of 
the picture signal by predetermined gamma-LUT, and performs a generating picture, and it 
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is performing a signal value conversion process to a picture signal, Having a gray-scale- 
conversion means to change the real upper story tone characteristic, about a picture by 
which a generating picture is carried out with said image output device, said gray-scale- 
conversion means is an image processing device characterized by what a gradation 
characteristic is changed for based on the predetermined brightness-transmittance factor 
density characteristic. 

[0028]When processing a picture signal over an image output device which carries out 
gray scale conversion of the picture signal by predetermined gamma-LUT, and performs a 
generating picture in these inventions, by performing a signal value conversion process to 
a picture signal. He has a gray-scale-conversion step which changes the real upper story 
tone characteristic with said image output device about a picture by which a generating 
picture is carried out, and is trying to change a gradation characteristic in this gray-scale- 
conversion step based on the predetermined brightness-transmittance factor density 
characteristic. 

[0029]As a result, when there is few gamma-LUT which an image output device owns, 
image processing for recording a picture which has image quality with good almsgiving of 
image processing, especially story tonality a priori can be realized. 
[0030](4) The invention according to claim 4 is an image processing method which 
processes a picture signal over an image output device which carries out gray scale 
conversion of the picture signal by predetermined gamma-LUT, and performs a generating 
picture, and it is performing a signal value conversion process to a picture signal, With said 
image output device, about a picture by which a generating picture is carried out, have a 
gray-scale-conversion step which changes the real upper story tone characteristic, and 
said gray-scale-conversion step, It is an image processing method characterized by what 
the concentration gradation characteristic in case said image output device outputs a 
picture on reflection or a penetration recording medium, and a brightness gradation 
characteristic in case said image output device outputs a picture on a reflection 
seismogram medium are made into abbreviated isomorphism for in a predetermined signal 
value range. 

[0031]The invention according to claim 18 is an image processing device which processes 
a picture signal over an image output device which carries out gray scale conversion of 
the picture signal by predetermined gamma-LUT, and performs a generating picture, and it 
is performing a signal value conversion process to a picture signal, With said image output 
device, about a picture by which a generating picture is carried out, have a gray-scale- 
conversion means to change the real upper story tone characteristic, and said gray- 
scale-conversion means, It is an image processing device characterized by what the 
concentration gradation characteristic in case said image output device outputs a picture 
on reflection or a penetration recording medium, and a brightness gradation characteristic 
in case said image output device outputs a picture on a reflection seismogram medium are 
made into abbreviated isomorphism for in a predetermined signal value range. 
[0032]When processing a picture signal over an image output device which carries out 
gray scale conversion of the picture signal by predetermined gamma-LUT, and performs a 
generating picture in these inventions, by performing a signal value conversion process to 
a picture signal. Have a gray-scale-conversion step which changes the real upper story 
tone characteristic with said image output device about a picture by which a generating 
picture is carried out, and in this gray-scale-conversion step. In a predetermined signal 
value range, it is made to make the concentration gradation characteristic in case an 
image output device outputs a picture on reflection or a penetration recording medium, 
and a brightness gradation characteristic in case an image output device outputs a picture 
on a reflection seismogram medium into abbreviated isomorphism. 
[0033]As a result, when there is few gamma-LUT which an image output device owns, 
image processing for recording a picture which has image quality with good almsgiving of 
image processing, especially story tonality a priori can be realized. 

[0034](5) A transmittance factor density-reflection density characteristic curve which the 
invention according to claim 5 requires for said transmittance factor density-reflection 
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density characteristic is the image processing method according to claim 3 characterized 
by what is been a convex curve. 

[0035]A transmittance factor density-reflection density characteristic curve which the 
invention according to claim 1 9 requires for said transmittance factor density-reflection 
density characteristic is the image processing device according to claim 1 7 characterized 
by what is been a convex curve. 

[0036](6) An image-characteristic-quantity extraction step which extracts image 
characteristic quantity as which the invention according to claim 6 expresses the feature 
of a picture, It has an execution order determination step which determines execution 
order of said gray scale conversion and other image processing based on said image 
characteristic quantity, It is the image processing method according to any one of claims 
1 to 5 characterized by what said gray scale conversion, and image processing besides the 
above are performed for according to execution order determined by said execution order 
determination step. 

[0037]An image-characteristic-quantity extraction means by which the invention 
according to claim 20 extracts image characteristic quantity showing the feature of a 
picture, It has an execution order determination means to determine execution order of 
said gray scale conversion and other image processing based on said image characteristic 
quantity, It is the image processing device according to any one of claims 15 to 19 
characterized by what said gray scale conversion, and image processing besides the above 
are performed for according to execution order determined by said execution order 
determination means. 

[0038](7) The invention according to claim 7 is the image processing method according to 
claim 6 characterized by what an image processing condition in image processing besides 
the above is changed for according to said execution order. 

[0039]The invention according to claim 21 is the image processing device according to 
claim 20 characterized by what an image processing condition in image processing besides 
the above is changed for according to said execution order. 

[0040](8) The invention according to claim 8 is an image processing method given in either 
claim 6 characterized by what image processing besides the above includes density 
adjustment processing, dynamic-range-compression processing, or frequency processing 
for, or claim 7. 

[0041 ]The invention according to claim 22 is an image processing device given in either 
claim 20 characterized by what image processing besides the above includes density 
adjustment processing, dynamic-range-compression processing, or frequency processing 
for, or claim 21. 

[0042](9) The invention according to claim 9 is the image processing method according to 
any one of claims 1 to 8 characterized by what said picture is medical imaging. The 
invention according to claim 23 is the image processing device according to any one of 
claims 15 to 22 characterized by what said picture is medical imaging. 

[0043](10) The invention according to claim 10 receives a picture signal processed with an 
image processing device provided with a gray-scale-conversion step which changes the 
real upper story tone characteristic about a picture by which image recording is carried 
out by the image recorder side by performing a signal value conversion process to a 
picture signal, It is an image output method in which output density carries out gray scale 
conversion according to gamma-LUT which is D (S) to the original picture signal S and 
which carries out image recording on a recording medium, When an after-conversion 
picture signal after conversion according to said gray-scale-conversion step to the 
original picture signal S is F (S), About S used as D (F (S))<=1.5, after-conversion picture 
signal difference value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F 
(Smax)/Smax, It is an image output method characterized by what it has for a generating 
picture step which serves as (the maximum image signal value [ in / it corrects and / in 
Smax / the original picture signal S ], and the maximum image signal value [ in / after 
conversion / in F (Smax) / picture signal F(S) ]). 

[0044]The invention according to claim 24 receives a picture signal processed with an 
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image processing device provided with a gray-scale-conversion means to change the real 
upper story tone characteristic about a picture by which image recording is carried out by 
the image recorder side by performing a signal value conversion process to a picture 
signal, It is an image output device in which output density carries out gray scale 
conversion according to gamma-LUT which is D (S) to the original picture signal S and 
which carries out image recording on a recording medium, When an after-conversion 
picture signal after conversion according to said gray-scale-conversion means to the 
original picture signal S is F (S), About S used as D (F (S))<=1.5, after-conversion picture 
signal difference value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F 
(Smax)/Smax, It is an image output device characterized by what it has for a picture 
output means which serves as (the maximum image signal value [ in / it corrects and / in 
Smax / the original picture signal S ], and the maximum image signal value [ in / after 
conversion / in F (Smax) / picture signal F(S) ]). 

[0045]In these inventions, a picture signal processed with an image processing device 
provided with a gray-scale-conversion step is received, and when carrying out gray scale 
conversion according to gamma-LUT and carrying out image recording on a recording 
medium, it has a generating picture step according to the above-mentioned formula. 
[0046]As a result, when there is few gamma-LUT which an image output device owns, a 
generating picture (image recording) for recording a picture which has image quality with 
good almsgiving of image processing, especially story tonality a priori can be realized. 
[0047](10) The invention according to claim 1 1 receives a picture signal processed with an 
image processing device provided with a gray-scale-conversion step which changes the 
real upper story tone characteristic about a picture by which image display is carried out 
by the image display device side by performing a signal value conversion process to a 
picture signal, It is an image output method in which illumination in a picture display 
surface carries out gray scale conversion and which carries out image display according to 
gamma-LUT which is L (S) to the original picture signal S, When an after-conversion 
picture signal after conversion according to said gray-scale-conversion step to the 
original picture signal S is F (S), - About S used as log 1Q (L(F (S))/Lmax) <=1.5 after- 
conversion picture signal difference value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F 
(S+1)-F(S) |<=5F(Smax)/Smax, ( — however, the maximum image signal value [ in / in 
Smax / the original picture signal S ] and F (Smax) — the after-conversion picture signal 
F — ( — the maximum image signal value in S) and Lmax are image output methods 
characterized by what it has a generating picture step which becomes maximum 
illumination) for. 

[0048]The invention according to claim 25 receives a picture signal processed with an 
image processing device provided with a gray-scale-conversion means to change the real 
upper story tone characteristic about a picture by which image display is carried out by 
the image display device side by performing a signal value conversion process to a picture 
signal, It is an image output device in which illumination in a picture display surface carries 
out gray scale conversion and which carries out image display according to gamma-LUT 
which is L (S) to the original picture signal S, When an after-conversion picture signal 
after conversion according to said gray-scale-conversion means to the original picture 
signal S is F (S), - About S used as log 1Q (L(F (S))/Lmax) <=1.5 after-conversion picture 

signal difference value deltaFs=F(S+1)-F (S), 0.2F(Smax)/Smax<=|F(S+1)-F(S) |<=5F 
(Smax)/Smax, ( — however, the maximum image signal value [ in / in Smax / the original 
picture signal S ] and F (Smax) — the after-conversion picture signal F — ( — the 
maximum image signal value in S) and Lmax are image output devices characterized by 
what it has a picture output means which becomes maximum illumination) for. 
[0049]In these inventions, a picture signal processed with an image processing device 
provided with a gray-scale-conversion step is received, and when carrying out gray scale 
conversion according to gamma-LUT and carrying out image display on a recording 
medium, it has a generating picture step according to the above-mentioned formula. 
[0050]As a result, when there is few gamma-LUT which an image display device owns, a 
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generating picture (image display) for recording a picture which has image quality with 
good almsgiving of image processing, especially story tonality a priori can be realized. 
[0051](12). In a signal difference value [ in / invention / according to claim 12 / in said 
generating picture step / a low-density area ], a signal difference value in a high-density 
area becomes large small. Or a signal difference value in a high illumination range is an 
image output method given in either claim 10 characterized by what a signal difference 
value in a low illumination range becomes small greatly, or claim 1 1. 

[0052]. In a signal difference value [ in / invention / according to claim 26 / in said picture 
output means / a low-density area 1 a signal difference value in a high-density area 
becomes large small. Or a signal difference value in a high illumination range is an image 
output device given in either claim 24 characterized by what a signal difference value in a 
low illumination range becomes small greatly, or claim 25. 

[0053](13) The invention according to claim 13 is the image output method according to 
any one of claims 10 to 12 characterized by what said picture is medical imaging. The 
invention according to claim 27 is the image output device according to any one of claims 
24 to 26 characterized by what said picture is medical imaging. 

[0054]As a result, when there is few gamma-LUT which an image output device owns, a 
generating picture for recording medical imaging which has image quality with good 
almsgiving of image processing, especially story tonality a priori can be realized. 
[0055](14) The invention according to claim 14 is an image output method which records 
medical imaging on a reflection seismogram medium, It is an image output method 
characterized by what it has a background detecting step which detects a background 
region in medical imaging, and reflection density in said background region is replaced for 
by a signal of 2.0 or less concentration uniform area. 

[0056]The invention according to claim 28 is an image output device which records 
medical imaging on a reflection seismogram medium, and is an image output device 
characterized by what it has a background detection means which detects a background 
region in medical imaging, and reflection density in said background region is replaced for 
by a signal of 2.0 or less concentration uniform area. 

[0057]In these inventions, a background region in medical imaging was detected on the 
occasion of a generating picture which records medical imaging on a reflection 
seismogram medium, and reflection density in a background region is replaced by a signal 
of 2.0 or less concentration uniform area. 

[0058]As a result, it becomes possible to record medical imaging in the state of having 

been suitable for observation, on a reflection seismogram medium. 

[0059] 

[Embodiment of the Invention]Hereafter, with reference to drawings, an embodiment of the 
invention is described in detail. This invention is not limited to the composition or 
operation of an example, a numerical value, etc. which were indicated to the embodiment 
shown below. 

[0060]First, in the embodiment shown below, the definition of term used for explanation is 
clarified. "Gamma-LUT" means the characteristic with the generating picture value 
obtained to an image signal value, and the image output device is outputting the picture 
based on this gamma-LUT. 

[0061]It is embodying the picture to an output matter based on the picture signal with 
which the "output" of a picture expresses a picture, and is equivalent to the act mainly 
"records" a picture, or the act "displays" a picture. 

[0062]The concentration in the output matter obtained when "output density" outputs a 
picture, and "output illumination" mean the illumination in the output matter obtained 
when outputting a picture. "Concentration" expresses what is called the optical density D, 
and it defines as DT=-log 1Q T or DR=-log 1Q R. For example, the concentration measured by 

optical density meter PDM-65 (made by Konica Corp.) is said. T and R are the 
transmissivity of light, and reflectance, respectively. As for the concentration of the 
former, a transmittance factor density and the concentration of the latter are called 
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reflection density. In this invention, since it can apply in the concentration of both a 
transmittance factor density and reflection density, as long as there is no special 
specification, concentration shall express either a transmittance factor density or 
reflection density. The concentration which a picture has shall put the concentration of 
the whole picture containing the concentration resulting from the recording agent adhering 
to a recording medium, and the concentration resulting from a recording medium. 
[0063] "Brightness" is the brightness in the CIE-LAB color system of CIE1976 
recommendation, and is a kind of psychophysical quantity which expresses the grade of a 
visual shade well. A "signal value conversion process" is processing which changes an 
"original picture signal" into an "after-conversion picture signal" according to a gray- 
scale-conversion step. An "original picture signal" is a picture signal before performing 
the gray-scale-conversion step concerning this invention, and an "after-conversion 
picture signal" is a picture signal after performing the gray-scale-conversion step 
concerning this invention. 

[0064]The original picture signal S can take one of values among the integers in the range 
of 0 <=S<=Smax, and when Smax is the maximum image signal value in an original picture 
signal and a processing previous image signal is a picture signal which forms N bit 
gradation, it is Smax=2"N-1. Picture signal S' after after-conversion conversion can take 
one of values among the integers in the range of 0 <=S'<=S f max, and S'max, It is 
S'max=2~M-1, when it is the maximum image signal value in an after-conversion picture 
signal, for example, an after-conversion picture signal is a picture signal which forms M bit 
gradation. Since the gray-scale-conversion processing in this example changes the 
original picture signal S into an after-conversion picture signal according to a 
predetermined principle and it clarifies the definition, an after-conversion picture signal 
may be called F (S). 

[0065]A "gray-scale-conversion step" is performing a signal value conversion process to 
an original picture signal, and the processing which changes the real upper story tone 
characteristic about the picture by which a generating picture is carried out with said 
image output device is said. 

[0066]A "gradation characteristic" is the characteristic which shows the relation between 
the signal value in a picture signal, and physical quantity or psychophysical quantity. For 
example, the "concentration gradation characteristic" shall be the characteristic which 
shows the relation between a signal value and concentration, and a "concentration 
gradation characteristic curve" shall express the gradation characteristic a signal value 
and whose vertical axis horizontal axes are concentration. "Concentration" shall be read 
for the above-mentioned definition as "brightness" with a "brightness gradation 
characteristic" and a "brightness gradation characteristic curve." When it specifies a 
"transmittance factor density gradation characteristic" or a "reflection density gradation 
characteristic", it is considered as the gradation characteristic about a "transmittance 
factor density" and "reflection density", respectively. 

[0067]A "penetration recording medium" is a recording medium which makes it a key 
objective to observe as a transmission image, and a "reflection seismogram medium" is a 
recording medium which makes it a key objective to observe as a reflected image. 
[0068]It says that "abbreviation isomorphism" has the relation multiplied by the 
predetermined proportionality coefficient gamma, of course [ when both numerical values 
are completely equivalent ] as for a gradation characteristic. For example, the reflection 
density characteristic says the relation the transmittance factor density characteristic 
and whose abbreviated isomorphism are DR=gamma-DT+a (a is a constant). 
[0069]The signal value range can be arbitrarily set to "setting in the predetermined signal 
value range", and, otherwise, it does not become them, without having set in the signal 
value range, however — practically — a generating picture (image recording, image 
display) — the upper — it is the mind in a required tonal range. For example, in a 
transmittance factor density, it is the "predetermined signal value range" within the limits 
of L*>10 in DR<1.5 and brightness in DT<2.0 and reflection density. 
[0070]As for a "high concentration side", a side with low concentration is called "low 
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concentration side" for a side with high concentration bordering on prescribed 
concentration, When outputting a picture based on gamma-LUT which an image recorder 
has, a signal value in case output density belongs to the high concentration side is called 
"signal value by the side of high concentration", and a signal value in case output density 
belongs to the low concentration side is made "the signal value by the side of low 
concentration." 

[0071]A "signal difference value" expresses the difference value in a picture signal. If the 
after-conversion picture signal corresponding to picture signal S=m small to eye [ in / for 
the after-conversion picture signal corresponding to picture signal S-n small to eye watch 
in an original picture signal (n+1) / F (n) and an original picture signal (m+1) ] watch is set 
to F (m), The original picture signal difference values delta Sn and m are made into Sn, 
m=n-m, and after-conversion picture signal difference value deltaS'n, and m is taken as 
deltaS'n and m=F(n)-F (m). 

[0072] Drawing 1 is a lineblock diagram showing the entire configuration of the image 
processing device 100 of this example of an embodiment, and the image output device 
200. In this example of an embodiment, after performing a signal value conversion process 
by the image processing device 100 side, a picture is outputted with the image output 
device 200 (record or display). Thus, the real upper story tone characteristic is changed 
by performing a signal value conversion process by the image processing device 100 side 
before an output (gray scale conversion). 

[0073] Here, as for the image output devices 200, such as an image recorder and an image 
display device, the gradation characteristic is designed so that output transmittance 
factor density DT may become a straight line to the picture signal S. That is, when 
outputting a picture with the image output device 200 based on the picture signal S (input 
1) as a result, a linear transmittance factor density gradation characteristic ( drawing 1 **) 
is acquired to the image signal value as a design (output 1). 

[0074]On the other hand, if gray-scale-conversion processing by the image processing 
device 100 is performed to the original picture signal S, a signal value conversion process 
as shown in drawing 1 ** will be performed, and after-conversion picture signal S T will be 
obtained. 

[0075]If the after-conversion picture signal S' inputs into the image output device 200 
(input 2), As a result, in a low signal value, the picture of the transmittance factor density 
gradation characteristic ( drawing 1 **) which is a monotone increase curve (a "low 
sudden high ********** curve" is said hereafter) with a loose gradation curve and a 
gradation curve sudden in a high signal value is acquired (output 2). Thus, after performing 
a signal value conversion process beforehand to a picture signal, the real upper story tone 
characteristic is convertible by outputting a picture. 

[0076]The image output device 200 is outputting the picture based on gamma-LUT 
(record or display). Here, "gamma-LUT" means the characteristic with the generating 
picture value obtained to an image signal value. 

[0077]Generating picture values are output values, such as physical quantity obtained 
from an output matter by measurement, and psychophysical quantity corresponding to 
organic-functions evaluation, and luminosity, illumination, etc. are said in concentration, 
brightness, and an image display device in an image recorder. 

[0078] Drawing 2 is an explanatory view about the signal processor 100 provided with a 
gray-scale-conversion means to change a transmittance factor density gradation 
characteristic and a reflection density gradation characteristic into abbreviated 
isomorphism in the predetermined signal value range at least, by outputting a picture, after 
performing a signal value conversion process. 

[0079]NameIy, the gray scale conversion by the above signal value conversion process, In 
the predetermined signal value range, it is made to make a transmittance factor density 
gradation characteristic in case the image output device 200 outputs a picture on a 
penetration recording medium, and a reflection density gradation characteristic in case the 
image output device 200 outputs a picture on a reflection seismogram medium into 
abbreviated isomorphism. 
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[0080]As for the image output device 200, the gradation characteristic is designed so that 
output transmittance factor density DT may become a straight line to the original picture 
signal S. The original picture signal S to the image output device 200 An input then the 
(input 3), its result, While the picture of the gradation characteristic ( drawing 2 **) as a 
design is acquired in a transmittance factor density, With reflection density, the picture of 
the reflection density gradation characteristic ( drawing 2 **) which is a monotone 
increase curve (henceforth a "low ****** monotone increase curve") with a loose 
gradation curve and a gradation curve sudden in a high signal value is acquired with a low 
signal value (output 3). 

[0081]Here, if gray-scale-conversion processing by the image processing device 100 is 
performed to the original picture signal S, a signal value conversion process as shown in 
drawing 2 * * will be performed, and after-conversion picture signal S' will be obtained. 
[0082]If the after-conversion picture signal S' is inputted into the image output device 
200 (input 4), As a result, in a transmittance factor density, the picture of a gradation 
characteristic ( drawing 2 * *) with linear reflection density is acquired to a picture signal to 
the picture of the transmittance factor density characteristic ( drawing 2 **) of a low 
****** monotone increase curve being acquired with a reflected image (output 4). 
[0083]Thus, after performing a signal value conversion process beforehand to the original 
picture signal S, a transmittance factor density gradation characteristic and a reflection 
density gradation characteristic are convertible for abbreviated isomorphism by outputting 
a picture. 

[0084]In the case where the ink-jet recording device which forms a picture with the 
combination of a recording medium and a color material is applied as the image output 
device 200, the highest transmittance factor densities differ according to the kind of 
recording medium, and it is usually hard to come out of the direction of reflection density. 
[0085] Drawing 3 is an explanatory view about the signal processor 100 provided with a 
gray-scale-conversion means to change a transmittance factor density gradation 
characteristic and a reflective brightness gradation characteristic into abbreviated 
isomorphism in the predetermined signal value range at least, by outputting a picture, after 
performing a signal value conversion process. 

[0086]That is, in the predetermined signal value range, it is made to make the 
concentration gradation characteristic in case the image output device 200 outputs a 
picture on reflection or a penetration recording medium, and a brightness gradation 
characteristic in case the image output device 200 outputs a picture on a reflection 
seismogram medium into abbreviated isomorphism. 

[0087] Here, as for the image output device 200, the gradation characteristic is designed 
so that output transmittance factor density DT may become a straight line to the original 
picture signal S. And if the original picture signal S is inputted into the image output 
device 200 (input 5), As a result, while the picture of the gradation characteristic ( drawing 
3_**) as a design is acquired in a transmittance factor density, With reflection density, the 
picture of the reflection density gradation characteristic ( drawing 3 **) which is a 
monotone decreasing curve (henceforth a "low ****** monotone decreasing curve") with 
a loose gradation curve and a gradation curve sudden in a high signal value is acquired 
with a low signal value (output 5). 

[0088]Here, if gray-scale-conversion processing by the image processing device 100 is 
performed to the original picture signal S, a signal value conversion process as shown in 
drawing 3 ** will be performed, and after-conversion picture signal S' will be obtained. 
[0089]If the after-conversion picture signal S' is inputted into the image output device 
200 (input 6) as a result, in a transmittance factor density, the picture of a gradation 
characteristic ( drawing 3 * *) with linear reflective brightness will be acquired to a picture 
signal to the picture of the characteristic ( drawing 3 **) of a low ****** monotone 
decreasing curve being acquired with a reflected image (output 6). 

[0090]Thus, after performing a signal value conversion process beforehand to a picture 
signal, a transmittance factor density gradation characteristic and a reflective brightness 
gradation characteristic are convertible for abbreviated isomorphism by outputting a 
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picture. 

[0091] Drawing 4 is an explanatory view about a method which changes a gradation 
characteristic based on predetermined output density characteristics. Output density 
characteristics here mean a transmittance factor density-reflection density characteristic 
curve (a horizontal axis is a transmittance factor density and a vertical axis is reflection 
density). 

[0092]When drawing 4 (a) outputs a picture based on the same image output method (a 
method for recording image or an image display method) using the same image output 
device 200 (record or display), Reflection density gradation characteristic **' in the case 
of recording a picture is shown in transmittance factor density gradation characteristic ** 
in the case of recording a picture on the penetration recording medium T, and the 
reflection seismogram medium R. 

[0093]This penetration recording medium T and the reflection seismogram medium R do 
not necessarily need to be recording media same thru/or of the same kind, and may be 
the combination of a different ink absorbing layer and a different base material. The 
maximum concentration and the least concentration in a transmission image are set to 
DTmax and DTmin, respectively, and the maximum concentration and the least 
concentration in a reflected image are set to DRmax and DRmin, respectively. 
[0094] Drawing 4 **" is a transmittance factor density-reflection density characteristic 
curve at the time of outputting a picture based on a picture signal (it is called a "peculiar 
density-characteristics curve"). Here, reflection density has the convex characteristic to 
the transmittance factor density. 

[0095]- (d-2) is a characteristic figure showing the gradation characteristic at the time of 
performing an image signal value conversion process to drawing 4 (b-1) and beforehand 
with the image processing device 100, and recording a picture after that. What is 
necessary is just to output a picture as S=S', since it is necessary to perform no gray 
scale conversion to a picture signal when designing so that predetermined output density 
characteristics may be in agreement with a peculiar density-characteristics curve 
( drawing 4 (b-1)) ( drawing 4 (b-2)). 

[0096]When predetermined output density characteristics design so that reflection density 
may become a straight line ( drawing 4 (c-Q) to a transmittance factor density in all the 
density ranges, What is necessary is just to output a picture, after the image processing 
device 100 performs a priori a signal value conversion process which becomes convex to 
the original original picture signal S as shown by drawing 4 (c-2). 

[0097]Inclination by a transmittance factor density and reflection density is 1, and drawing 
4^(d-1) shows the case where reflection density becomes fixed more than a 
predetermined transmittance factor density. Drawing 4 (d~2) corresponds to drawing 4 (d- 
1), and shows the case where it is a function with convex reflection density to below 
predetermined concentration, to a transmittance factor density. Namely, what is 
necessary is just to output a picture, after the image processing device 100 performs 
such a signal value conversion process a priori. 

[0098]When [ of 1 ] linear, both the concentration of the inclination in a transmittance 
factor density-reflection density characteristic curve can be in agreement and seen, but. 
In the actual diagnosing image, when the inclination in a transmittance factor density- 
reflection density characteristic curve was less than 1 and a curve in which a 
transmittance factor density-reflection density characteristic curve is still more nearly 
convex, it checked having a suitable gradation characteristic by organic-functions 
evaluation. Therefore, it is preferred to perform gray scale transformation so that it may 
have such a characteristic curve. 

[0099] Drawing 5 is a figure showing an example of the execution order of gray-scale- 
conversion processing and other processings. Gray-scale-conversion processing is 
performed according to suitable execution order. That is, it has an image-characteristic- 
quantity extraction means to extract the image characteristic quantity which expresses 
the feature of a picture with image processing device 100 inside, and an execution order 
determination means to determine the execution order of said gray scale conversion and 
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other image processing based on said image characteristic quantity. 
[0100]And according to the execution order determined by the execution order 
determination means, gray-scale-conversion processing and other image processing 
(density adjustment processing, frequency emphasis processing, dynamic-range- 
compression processing, etc.) are performed. 

[0101]By thus, the thing performed according to suitable execution order in consideration 
of gray-scale-conversion processing in turn with other processings according to the 
characteristic quantity of a picture. Desired image processing can be performed without 
performing unwilling frequency emphasis or dynamic range compression which spoils image 
quality on the contrary by the information omission by a quantization error, and 
processing. 

[0102] Drawing 6 is a figure showing an example of density correction processing. Density 
correction processing is processing amended so that the predetermined structures 
(medical imaging an organ, a bone, etc.) in a picture may be outputted to predetermined 
concentration. It is requested that a picture is outputted with the always same gradation 
characteristic from a medical practitioner or a radiological technologist observing a 
diagnosing image under the almost same environment. For example, the suitable 
transmittance factor density of the mammary gland in a mammography is set to 1.5-2.0 
about the diagnosing image. Since the output density ranges of a transmittance factor 
density and reflection density differ, the proper concentration in a predetermined 
structure differs, it changes also with kinds of recording medium which records a picture, 
or there are things. 

[0103] Drawing 6 (a) expresses the picture signal histogram in medical imaging. If the image 
signal value corresponding to a predetermined structure is set to S1, suppose that the 
image signal value corresponding to the proper concentration in a predetermined structure 
was S2. 

[0104] Drawing 6 (b) expresses the new picture signal histogram obtained by density 
correction processing. The picture signal histogram shifted to the high signal value side by 
adding a certain signal value to an original picture signal, the image signal value in a 
predetermined structure was set to S2, and it was able to be considered as proper 
concentration. 

[0105]When the difference between the output density of an ideal and actual output 
density is little very much, it is sufficient to change a picture signal the 1st order. That is, 
it can process according to the computing equation of Snew=a-Sorg+b. However, when 
the difference between the output density of an ideal and actual output density is large, 
still more suitable density correction processing is attained by holding a computing 
equation more complicated than primary conversion. 

[0106] Drawing 7 is a figure about the execution order of gray-scale-conversion 
processing and frequency processing, and is a figure showing the difference in the 
frequency processing effect by change of execution order. Sharpness is controllable by 
using frequency processing, for example, the Japanese quince mask processing shown in 
the following formulas (1). This control is shown by JP,55-163472,A, JP,62-62373,A, 
JP,62-62376,A, etc. 

Sproc=Sorg+betax (Sorg -Sus) — (1) (the signal which was carried out as for 
Sproc:frequency emphasis processing, a Sorg:original picture signal, a Susrblurring image 
signal, beta: emphasizing coefficient), 

Improvement will be added to an image processing method and a still clearer treatment 
effect will be acquired by a multiplex resolution method these days. A multiplex resolution 
method decomposes an original picture signal into the picture signal of two or more 
frequency bands, and after it adds predetermined image processing, it acquires the picture 
signal with which processing was performed by restoring the whole picture. Image 
processing using multiplex resolution is introduced to (Digital Image Processing:Springer- 
Verlag 1991). According to JP,10-75395,A, for example, the following formulas (2), 
Sproc=Sorg+beta (Sorg) and Fusm (Sorg, Sus1, Sus2, — SusN), Fusm = (Sorg, Sus1, Sus2, 
— SusN) {fKSorg -Sus1)+f2(Sus1 -Sus2)+ — +fk(Susk-1 -Susk)+ — +fN (SusN-1-SusN)} 
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— (2), however, the picture signal with which the Sprocrhigh frequency component was 
emphasized and a Sorg:original picture signal. Susk(k=1-N): A sharp [ un~] mask-image 
signal, fk (k=1-N): There is a statement that it is good to perform image processing 
according to the function which changes said each band reservation picture signal, and 
the emphasizing coefficient defined based on beta(Sorg):original picture signal. 
[0107] Drawing 8 (a-1) is a characteristic figure of gray-scale-conversion processing. 
After-conversion picture signal S' is a convex curve to the original picture signal S. Based 
on the formula of Snew=Sorg+beta (Sorg) (Sorg-Sus), frequency processing is performed 
to frequency processing. 

[0108]Here, the case where the execution order of gray-scale-conversion processing and 
frequency processing is changed is examined. . Drawing 8 (a-2) is an example of the 
emphasizing coefficient beta in the case of performing frequency processing previously 
and performing gray-scale-conversion processing behind (Sorg). beta (Sorg) is constant at 
S<S1, in SKS<S2, beta (Sorg) becomes large according to the increase in S, and beta 
(Sorg) is constant at S>S2. Thus, if beta (Sorg) is defined, the effect which controls the 
emphasis in a low signal range and the high signal range will be acquired. 
[0109] Drawing 8 (b~1) is the emphasizing coefficient beta (Sorg) in the case of performing 
gray-scale-conversion processing previously and performing frequency processing 
( drawing 8 (b~2)) behind, and expresses the coefficient for acquiring the same effect as 
drawing 8 (a-2). The signal value S1 and S2 from which the emphasis degree 

characteristic changes change to F~ 1 (S1) and F~ 1 (S2), respectively. F~ 1 (-) is equivalent 
to the inverse function in S -F (S), and the change point of an emphasis degree shifts it to 
the low signal side. Thus, when execution order differs, it is necessary to change a 
processing parameter. Although it does not become an identical image strictly, the almost 
same feeling of frequency emphasis is obtained. Then, the table of a frequency emphasis 
degree can be created according to the turn of image processing, and the emphasis 
degree can be chosen corresponding to execution order. Then, the same frequency 
characteristic by execution order can be acquired. 

[01 10] Drawing 9 is a figure about the execution order of gray-scale-conversion 
processing and dynamic-range-compression processing, and is a figure showing the 
difference in the dynamic-range-compression treatment effect by change of execution 
order. 

[01 1 1 ] Drawing 9 (a-1) is a characteristic figure of gray-scale-conversion processing. 
After-conversion picture signal S' is a convex curve to the original picture signal S. Here, 
the case where the execution order of gray-scale-conversion processing and dynamic- 
range-compression processing is changed is examined. 

[01 12]Based on the formula of Snew=Sorg+F (Sus), frequency processing is performed to 
dynamic-range-compression processing ( drawing 9 a-2). in addition — receiving a signal 
value with Snew=Sorg+F (Sus), an F(Sus) -beta(Sus) {A-Sus} Sorgrpicture signal, the 
picture signal after Sus:un-sharp mask processing, and an F(-):non-line type function — a 
monotone nonincreasing function — it comes out. 

[01 13] Drawing 9 (b~1) is the characteristic in the case of performing dynamic-range- 
compression processing previously, and is an example of the non-line type function F 
(Sus) in the case of performing gray-scale-conversion processing ( drawing 9 (b~2)) 
behind. In Sus<S1, inclination decreases in monotone by -betal and F (Sus) amounts to F 
(Sus) = 0 Sus=S1. In SKSus<S2, it is set to F(Sus) = 0 to all the Sus(es). In Sus>S2, F 
(Sus) decreases in monotone [ inclination ] -beta2. Thus, if F (Sus) is defined, a signal 
value will decrease in a low signal range, a signal value will decrease in an increase and the 
high signal range, and the effect which compresses a dynamic range will be acquired. 
[01 14] Drawing 9 (a~2) is the non-line type function F in the case of performing gray- 
scale-conversion processing previously and performing dynamic range processing behind 
(Sus), and expresses the function for acquiring the same effect as (b-1). Thus, when the 
execution order of image processing differs, it is necessary to change a processing 
condition (processing parameter). 
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[0115]By performing dynamic-range-compression processing, it becomes possible to 
change a density range, with the intermediate density range and contrast [ in / at least / 
the range of SKSus<S2 ] (signal difference) held. It becomes possible to reduce the 
highest signal value in a picture, without especially reducing contrast with a reflected 
image. Usually, in the high concentration range, since ink quantity increases, ink quantity 
can be saved and overflow in ink can be prevented. Also in the hot printing method, since 
excessive heating is not needed, it is suitable for energy saving. 

[0116]Next, image characteristic quantity which a picture signal has, and an extraction 
method for the same are explained. First, gray-scale-representation ability is explained. 
With "gray-scale-representation ability", gray-scale-representation ability becomes high, 
so that it is synonymous with the numerousness of the gradation numbers which can be 
expressed and there are many gradation numbers fundamentally. Since degradation of the 
picture information by the rounding error (henceforth a "quantization error") by 
quantization arises in the case of a digital output device, it is for the quantization error 
accompanying quantization to decrease, when there are many gradation numbers which 
can be expressed. Since it is difficult as a matter of fact, it is important for picture 
information increasing a gradation number from few picture signals with an image output 
device from the first how it processes, maintaining picture information, when performing 
image processing. In medical imaging, the one where gray-scale-representation ability is 
higher is preferred in the density range (in a transmittance factor density, it is equivalent 
to L*>10 in DFK1.5 and brightness in DT<2.0 and reflection density.) made important for 
diagnosis, and the signal value especially by the side of low concentration. 
[01 17]What is necessary is just to investigate the value change of after-conversion 
picture signal difference value deltaS'n+1 corresponding to the maximum contiguity image 
signal value in an original picture signal, and n=F(n+1)-F (n), in order to investigate change 
of the gray-scale-representation ability by gray-scale-conversion processing order. 
[01 18] Drawing 9 is a figure showing the signal difference value of the picture signal after 
gray scale conversion. Drawing 9 (a-1) expresses the signal value transfer characteristic, 
and has become a convex curve. Since it is easy, the case where the gradation number 
before and behind gray-scale-conversion processing is the same (N bit gradation -> N bit 
gradation) is considered. Drawing 9 (a~2) expresses the difference value characteristic in 
an after-conversion signal value. deltaS' in a figure shows the same thing as after- 
conversion picture signal difference value deltaS'n+1 and n. Although a gradation number 
increases substantially in the field of deltaS'>1, a gradation number decreases 
substantially in the field of deltaS'<1. 

[0119]On the other hand, drawing 9 (b-1) expresses the signal value transfer 
characteristic, and has become a convex curve. Drawing 9 (b~2) expresses the difference 
value characteristic in an after-conversion signal value. Although a gradation number 
increases substantially in the field of deltaS'O, a gradation number decreases 
substantially in the field of deltaS'>1. 

[0120]thus — if — |deltaS'n+1 — if it becomes n|=1, the gray-scale-representation ability 
in gray-scale-conversion processing order is equivalent — |deltaS'n+1 — if it becomes 
n|>1, gray-scale-representation ability will improve — ldeltaS'n+1 — if it becomes n|<1, 
gray-scale-representation ability will fall. Generally the gradation number in an original 
picture signal is a picture signal which forms N bit gradation, When it is the gray-scale- 
conversion processing which is a picture signal with which the gradation number in an 
after-conversion picture signal forms M bit gradation, the threshold which determines 
gray-scale-representation ability becomes deltaS'th=S max/Smax=(2~M-1)/(2~N-1). 
[0121]this invention person performed the following organic-functions evaluations so that 
he may investigate the limit of gray-scale-representation ability. A 12 bits (4096 
gradation) gray scale picture signal was created, the generating picture was carried out 
based on the picture signal which performed various gray-scale-conversion processings 
to the picture signal by silver salt laser method image recorder U-62P (made by Konica 
Corp.), and viewing estimated gray-scale-representation ability. The result checked having 
good story tonality in 0.2F (Smax) / Smax<=|deltaS'n+1, and n|<=5F (Smax) / Smax. 
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[0122]When outputting a 12-bit original picture signal with 8 bit-correspondence image 
output device, a gradation number decreases according to a quantization error, and gray- 
scale-representation ability falls. In addition to this, the character of the picture signal 
acquired eventually differs from gray-scale-conversion processing by turn with various 
image processing. Data processing is performed to the quantized original picture signal, 
and the result of an operation is quantized. That is, a direction with much information on 
the picture signal before processing can depend using the information which the original 
picture signal originally has, and strict data processing can be performed. On the other 
hand, a gradation number is maintained when outputting an 8-bit original picture signal 
with 1 2 bit-correspondence image output device. When carrying out dynamic-range- 
compression processing and frequency processing, it is desirable in order that a 
quantization error may decrease, if a gradation number makes [ many ] it. 
[0123]Since density resolution is better than the high concentration range, the low 
concentration range has the preferred one where the gray-scale-representation ability in 
the low concentration range is higher. Therefore, it is preferred that the image output 
device (a recorder and a display) is designed as the low concentration side so that gray- 
scale-representation ability may become high. 

[01 24] Drawing 10 is a flow chart figure about an execution order determination step. The 
execution order of dynamic-range-compression processing, density correction processing, 
and gray-scale-conversion processing is mentioned as an example. Since it is easy, turn 
of dynamic-range-compression processing and density correction processing is made to 
certainly perform dynamic-range-compression processing previously. First, the gradation 
number N bit (gradation number 2~N) in original image processing and the gradation 
number M bit (gradation number 2~M) in after—processing image processing are measured, 
and if N>M becomes, finally it will be made to perform gray-scale-conversion processing. 
If N<=M becomes, the execution order of gray-scale-conversion processing and dynamic- 
range-compression processing will be determined, defining execution order with size 
relation with threshold deltaS'th which determines after-conversion picture signal 
difference value |deltaS'n+1, n|, and gray-scale-representation ability — |deltaS'n+1 — if 
n|<deltaS'th becomes, dynamic-range-compression processing will be performed 
previously, and if it becomes other than this, gray-scale-conversion processing will be 
performed previously. Thus, the execution order of each image processing can be 
determined based on image characteristic quantity, and optimal image processing 
according to a picture signal can be performed. 

[0125]In the example of drawing 10 , although the turn of dynamic-range-compression 
processing and density correction processing was fixed beforehand, it is not this limitation. 
For example, based on the value of the amendment previous image signal Sorg in a 
predetermined structure, and the after-amendment picture signal Snew after density 
correction, the processing order watch of gray-scale-conversion processing and density 
correction processing may be determined. Variation width Sshift=|Sorg-Snew| of the 
original picture signal before gray-scale-conversion processing specifically, It asks for 
variation width S'shift=|S'org-S'new| of the after-conversion picture signal after gray- 
scale-conversion processing, If density correction processing is performed and 
(Sshift/Smax)<(S'shift/S'max) becomes, after performing gray-scale-conversion 
processing, if (Sshift/Smax)>=(S'shift/S'max) becomes, after performing density 
correction processing, what is necessary is just made to perform gray-scale-conversion 
processing. Although frequency processing is not included in drawing 10 , when also 
performing frequency processing, the execution order may be determined according to a 
predetermined principle. 

[0126]It is preferred to change image processing conditions (processing parameter etc.) 
according to the execution order determined by the described method. For example, the 
emphasizing coefficient in frequency processing, mask sizes, the inclination in dynamic- 
range-compression processing, mask sizes, etc. correspond to this. 

[0127] Drawing 11 is a figure showing an example which changes the concentration of the 
back portion which is not a photographic subject field in a picture. Here, processing which 
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replaces the pixel of the signal value more than threshold Sth by Snew=200 is performed 
as threshold Sth=230. Although judgment by a threshold may be simply sufficient in a 
photographic subject field, it may have a signal value more than a threshold. Therefore, 
what is necessary is just to use the method which the field judges to be a rear region, 
when S>Sth is realized in a predetermined pixel number in the case where a signal value is 
S>Sth, among the peripheral pixel in order to recognize the field in a back portion to high 
degree of accuracy more. 

[0128] Drawing 12 (a) expresses a general X-ray CT picture, the field which X-rays 
penetrate as it is at the time [ portion / back ] of photography, and what is called base — 
it is an omission field and the concentration near horsepower output concentration has 
come out in background parts. Drawing 1 2 (b) is the picture which has recognized the rear 
region of a picture and transposed the concentration to inside concentration. Drawing 1 2 
(c) is the picture which has recognized the rear region of a picture and replaced the 
concentration with low concentration. 

[0129]First of all, since it was effective in reducing the amount of entering light to the 
retina in the light volume emitted from X film illuminator, interior illumination, and other 
light sources at the time of image observation, the effect was acquired. The cost for 
making a back portion dark hardly starts. However, by a hot printing method, since 
quantity of heat was needed and the recording medium and the recording agent have 
dissociated in the recorder of an inkjet method, it will respond for making output density 
high, consumption of a recording agent will increase, and cost will become high. It is 
required in order to intercept the light from X film illuminator directly especially in a 
transmission image, but in order not to require X film illuminator in a reflected image and 
to observe a picture in outdoor daylight (most is interior illumination), the protection from 
light like a transmission image is unnecessary. Then, it is preferred to recognize 
background parts and to make the background density lower than actual output density so 
that it may have a certain amount of shielding effects for saving of a recording agent. 
[0130]For example, in DT=1.0, since the reflected light quantity in a rear region can be 
reduced to 1/10 rather than DT=0.0, a big effect can be acquired for the purpose of 
protection from light. If referred to as DT<2.0, a so much comfortable picture can be 
acquired as compared with the medical imaging obtained by the conventional film 
development. 

[0131]This invention is applicable not only to an image recorder but an image display 
device (what is called a display device). However, in an image display device, although 
nothing is clearer than "concentration", it can express using illumination thru/or 
luminosity. [ in / in the physical quantity showing the shade of a picture / an image 
recorder ] [ / near the picture display surface ] When physical quantity applied as a result 
of this invention person's examination when searching for a gradation characteristic was 
made into the opposite numerical value of illumination, it checked that the almost same 
result as the "concentration" in an image recorder was obtained. The display of CRT, a 
transmission type or reflective liquid crystal display, an organic electroluminescence 
display, a plasma display, etc. may be sufficient as the image display device which can 
apply this invention, and it is not limited to a display type. 

[0132]This invention is applicable to all the image output devices regardless of a type of 
output, a use, and monochrome/multiple color. In the field which has a picture signal for 
monochrome multi-tone and as which high definition is especially required extremely like 
medical imaging, since the effect on the gradation disposition shows up notably, it is 
effective. 
[0133] 

[Effect of the Invention]As the example of an embodiment explained above, when there is 
few gamma-LUT which an image output device owns, it becomes possible to record the 
picture which has image quality with good almsgiving of image processing, especially story 
tonality a priori. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the rough electric constitution of the image 
processing device of an embodiment of the invention. 

[Drawing 2] It is an explanatory view showing the characteristic concerning the 
characterizing portion of the image recorder of an embodiment of the invention. 
[Drawing 3] It is an explanatory view showing the characteristic concerning the 
characterizing portion of the image recorder of an embodiment of the invention. 
[Drawing 4] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 5] It is a flow chart which shows the processing state of the example of an 
embodiment of the invention. 

[Drawing 6] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 7] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 8] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 9] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 1 0] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 1 1] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 

[Drawing 12] It is an explanatory view showing the characteristic of the image recorder of 
an embodiment of the invention. 
[Description of Notations] 

1 00 Image recorder 

101 Control means 

1 10 Image processing means 

120 Recording head unit 

130 Transportation roller 

140 Recording head transportation means 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 11] 
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[Drawing 4] 




DTmm DTnra DT 



[Drawing 6] 



(a) 





[Drawing 7] 



2009/10/02 



JP-A-2003-242498 



(a-1) 




[Drawing 1 2] 
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tt. F (Smax) fc&$t&Bttfi?F (S) (C*Jlt*« 

±BMfi#fi. LMxtdJtfcBas) t^sio^B^ai 

[IW&a l 2 ] mftBBisifcfJXx 'v Tli. <SfttttK 
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^/h§<*-s.s mmmsmizmf&m^ftM 
z t zmmt-tz, m&m 1 o 4 1 1 «v vf^. 

&m%m 1 o^Mif*^i 2<wr*i>fc:fEffc>) 

B^ffi*;^. 

im$m 1 5 ] B»g#*»f5t<0 r-LU TT'PgOTSS 

iattmrnxmrnmij zti&mmz^xmm±mmnm 

wmmm&mt. mfecommm-Kzmmmz 
&^xmmw&*m&t& , zkzmkk-r&wmm 

imtm 1 6 ] mmm^zmfecor - l uttkp^ 

wsvumsm^mt. mmmmijmmtmm^mmm 

^zmf&mtmimim&k. im&^m^mmtz 
ss^xmrnmiz-tz . i k *mwck ■timtixmm. 
im%m 1 7 ] mmm^m^r- l ut-cb mt 

^xmwftm&&m*&. zkznwik-t&mmmmi 
s» 

[Willis] mmim-zm&<7)r--LUTx-mmm 

%m*ff 0 mmm^mx-h *> x . 
mmmizftumimmmmzm-tzkx'. mm®. 
&jjmtewmi} ztt&mmz^ \> ^x 9aujmm. 



t < i&mmmMfoJtiz&tthw&izistfhm&mm 
w&k, mmm®&xmmm&*mstmtm±.t l z& 

Htfcv^TB&isiMtc-rs. <i k ztmk-t&wmmm 
a. 

[fft»82 0 ] Bffi«#it&$) ^^Bft^MM^a 

ttj-rsB##®atta}#si: . 
issawM*auiKa^i- mm mgmkmwmmxm. 
kamftm&zw^&mftmm&^miiL. 
m&mmmmi^mzj: v^ztd&&jmwzst^ 
x. msmt^bmmmmmt^mftt. z 

[ft^H2 2 ] wtaffioBftMS(±. igjsii^a. 

B^MSMSo 

[IS*3I2 4] B««-f-^Lffi-^ffl^mMH^*r 

z kTm&mmmfflxmmmztizmmz^xm 

ffi^ftK^D (S) Xfo&r- L UTCio 

jeb««^ s fc*f lt mas mm^mz x h^mm 
mmmmmtfF ( s > t * . d ( f c s > > 

^ 1 . 5 StC-3V^TS!BtttB«fi#3«HaAF s 
= F (S+l) — F (S) t>K 

0. 2F (Smax) /SmaxS | F (S+l ) -F (S) 
I S5F ( Smax) /Smax. 

{tzt£L. S maxJiJIBfftft-9- S iZ&lf & *^cB«ff ^ 
F (Smax) IMIMfF (S) 

±mmmm) , fctsia^B^ffi^s^^rf-s. 
mwxwm § *uta«e-f-*»t . mrnrnrn^- s (c*r l 

Bfl^^Wfcfcft-SMS^L (S) tfeSr-LUTK 
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mmmmmtfF (s)x~hhb%. - 1 og 10 ( l 

(F (S) ) /Lnax) SI. 5t*« SfcOV^TSffll 
MiffiMAF S = F (S+l) -F (S) 
0. 2F (Smax) /SmaxS | F (S+l) -F (S) 

I S 5 F ( Smax) /Smax, 

( tztzL, smaximwmim s t*$ w***h«S9- 

«, F (Smax) }4^8lf£B«ffi # F (S) (CtstfS* 
*BMt-^, Lmax{i*^mK) i3r£J:d3:B«m 

[»*JM2 6 ] MfBBtUffi^Kfi, ffiifflKtt&rfcft 

£#lifc-r&f»£IIf2 4£/t(iffS:lB2 5«V^m*HC 
fSl<oB«fcfJ:t>il«. 

[00 0 1] 

<«, mmmimmmm^b^x^mmx^tn-zmm 
t>mzm&&j)um& z. vmi$tft*mmzm-tz> . 

[00 0 2] 

y 4 )vi±imm t&i ^x-mmmtnmmmm^m^im 

ssmt*, mmmm^xm^mtstb L-axoaju 
co*sr*«^m-r^> 1 1 iz£ -oxm&mm%&im 

IWffttffiKSB (Computed Radiogra 
phy, VmCRbm-t) & : »RLX*X^&« 

[0003] it, mmxnmimmyt^mMmtm 

Mifcb TFTX4 ••/f->'^'*^H-C02<^^#:i^tB 
^^ffl^^-C Wf§WJI«f8£!^ro&§l« ( F 1 
at Pane 1 Detector, HTFPDtl| 

-r) i>mmztLX^&* 

[00 04] X«aye.i-*»r«ilBSSit 

(xiftcT^«) ^a^vntflu^j^is (mr i m 



[0005] £*i6«EflfiS**B»^*fcRfc:«:, £ 
LT^- F a t :-«Wiaw* < JSv * hfvz 
[0006] ^B«^£iE&J£tt(c£&f-S EfflB 

*±{cw-ifS3t-rs £ t izx-oxmmzMm-t&tt 
&&:<mm>ivt:\*&. ^.cD^izxmi, t/^n? 
mmcommzrnitzfgm&xwfxis &tti>t,z^ m& 
mmzimtxm&^txmm-t^ z t izx^x^mm 

[0007] 4 yrmm^wMt^mmgi-im 

[0008] £«0fc«>. jftiSTfcM y^i/x -y h^CD 
f2il^«^fflv^TEMB«^IB^-r^»rtgttfci.SB#^ 

[0009] 

[fBBjtfS&LJ^fc-r&ssiS] -f>7=J x .vbWMjJ 
Mz&^X , 3§j§Bm& oTMItB« t PPf <DB«£ 

»6fc*>fc:tt. ^<ti i M.mmmtit^.xmmm* i ia 

[0010] 33IBiUi, Wfltimfr&<?M83iM5fcXH 

wmvi&Tiz&ifi, wm&temttzi,. - 

RlfB&«, B&«naa»&«KI^fcrCB&£ti& 
[0011] ^coSm^S«S«#«ffifc:®S 

^Bmtfev^T, w(dsraH«ttJv^a. 
titbiziimmmbimLx^&cDj 

[0012] Lt#ot, m&/MM9mMmzmm* 

M/mm b LXcoftMcvr - L UT^f LX v^S £ b 
[0013] 4st % t/'Jf^ (B«U«J$I») <55«V^ 
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izmi l tm®.m^*n& <nx\ mmm^mizn txm 
— ct • mr immviiCRtmitmt^Lx 
mxfo&„ 

[0014] mmtmmxh mv^i^ hmm m 
mmti. h i s («BSrt*v bv-^) i s (jwh- 

l^^'/hV— ^) ^j:?^LANfc:«KLPOD 
(Print On Demand) TV V? k LTffi 

£*t t xw&/mMm<m&*w& tmi & tzMzu . 

•t<Xcr>mmzttmLti r -L.UTtf&mk%&Z k i> 
[00 15] i<I.?>T\ mKl^y^tfOiS^Offl^i;-^ 
fflvvt^ffflKfh^^^vv £it/3t}iftB#ftftffl 

m&mmkmz&^xte. mm ■ wmemmznm 

■thr- LUTE'S) <0. fl^^r-LUTUR^ 
ZktfX^h, 

[0016] L#>U ^sS^yffljftwvvftLMcfcU 
TP s B PISff-§^BmiBiS«Sfci5^-C«. %M/m§ 

^t^--^<mmm.\zm.\,tzio<nxh k> , *> 3 - 

aM#**¥ft£#>. BMIB#§i|g^«iSc<7>r-LUT£ 

[0017] ±IBil®^v^T^T^§tL 
£i>W$>>9. B^tfJ^a^^-rSr-LUTWSt 

B«, #^Ptitltt^irf-^B«&IB«-r-S»/c* , >c7)H#M 

B«ffi*^«^att-r-s. it ft EWfc-r & . 

[00 18] 

( 1 ) H*3aiE«<^0J{i:. W«@#£J9rje*>r-L 
UT-Cfgiffl^LTBftttJ* ft If 5 H«ffi*iH»c*fr 

i.B«ft#c7)®Bi^fT o mmmmmxh ->x . mmm 
mzn Lm^esmmatt n t x~. mmmmmnm 
mxmmm^ ztiz>mmz^xm«±.vgmm*3m 

u\ m&comm&-mmmmi,zm^xmmmi 
*3s»fs* zk*mmk^&mmmjmxfo&> 
too 1 9] ttz, mmi 5im<vwm. mmm^ 

Itm&n r-LU T-CPWBSft t X if ftff 5 B4ft 

h-ox. m&mmzftLm^mgmmzmtzbx. 
mim&tiij}m.w.TwmttJjztiz>mmz^xmn± 



[0020] ztit><vmix*te. mmm^zmfenr- 
l u Txmmm% Lxm^mt) *n ? wmmumwizft 
-tm&m^<wimt:ftmt,z, mmmmznutme. 
^mmm£mtzkx\ mmmm^mmx-mmm^ 
fihmmz^\ ^xm&±mmw&zmk-t& mwm&x 

commBm-mmmmmzm^i ^xmwm&zm&L 

[0021] £<D*§||. B^m^ilB^FJMPf £ r- L 
UTc7)^>%V ^^-tCfeV . *MfcB«U©lftS£ 

tm^Bw. mzmm&zii-f&mmz§m-t&tz!ib 
<mm*>mz9mx*h. 

[0022] ( 2 > it^2iatt^Bj{±^ mmm^z 

nizcr, r - L U T-Cfi HSBft LT B^ffi^J ft If 3 Bfilffi 

^^«^-r^B«ft-f-tfoMfflftfi a n«»«2F8re& 
&wm#xmw.xmmmj3Zii&mmz^xmm±m 

Mz&^&i^izmf&mm&ssmmmk . mm 
®.&xmmm&*frmmmw±.i l z#j)^& mtiz& 
tft Ki«t«Ftw#tt k , zmfenm^Hmmizte v ^x 
wi&mwiz-r z k & ft®, k -t h mmmnmxh h « 

[ 0 0 2 3 ] f»*IS 1 6ie^O^HJ{i;, 

ftFJMSOr - L UTT'Ff LTBiUtob fttf o B^ 
ffi^St^WSB^ft^MllftSa Bm^I^T- 

$>-5T. mm%^znummmm&mt^kx\ 
mmm&mw.xmm&h ^Khmmz^>\ ^xm«± 

mmmmft*mwt>m®£mmmmffc±i l zni 
^&^izmf&mmmmmm&k. mmmm^ 
mmmmzmimmtkJiizmjj-thyi&iz&tf&BL 

[0024] mmm^m^r - 

l u T-cPffiHBfifft vxnw&i ft if a n«as*sa«=«- 

^B^M-^oMSftfi^lS^ B#ft#tML«#ffi 

tLSB«tov>-cn«±g mm&imth m®&& 

r- «y rftfil^Tfe 0 . i coVgm&Mxr- -y 7tli, B# 
ttJ^S«^B«ftM)ilB«^*±tcffi^-r S 
S3fla}§|gPa 6 !»ltttfc. B«aj*S«*MftKlrtB» 

«E^t=ffi^*^^ft*R«aaafflw«ti: ftw 
s<oe#«ttffl{ctj v miiffitc-r & i d. t lx v . 
[0025] zwmrn, mmtatsmm^m-r^ r-t 

UTcom*'J'^%r&l l z33^Xi>, *|fTfcB«{!JMftife 
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[oo26] ( 3 > mem3im&&m. mm-** 
r-LUT wmsm, Lxmmmti zn? mmm 
j3mmt / ztt~?&wmm<r>wm*n a mmmfs^x-h 
ot. WMEmztt vmtmmmmzmtz t x\ m 
mmi£&t>mwxm&&jjztimimz^xmn±m 

mxT- >y y\±. m^m^-mmmmmzm^ ^xm 
mma *$mt& , i t t^sB&*&a#8;-e& 

[ o o 2 7 ] */£ , mim. 1 7ta«o^Bj(j, 

[0028] <r*i4<D%Hj-cte. HflMi#*J5fg<Or - 

[0029] iOMft, PHR&aiSttWJflr*-* r-L 

[0030] ( 4 ) M$84 a»^HBgii s 
JvtjecO r-L U T-CBHSEBt LTH^ffi A £fr 3 B«ffi 

^^«{=«t-^B«m^coMii^sa mmmrnkx-fo 
■ox. mmn^znut^mmmm^mtz t x\ m 
SOT*aj*sarcii«ffl* $ ixs b«£-^ sum ±Pt 

mmmrnfoi-iz ma-*-* tt & auemwms 
iuiBB«ai^sa*w&Ri«B#4«^±tai^-r 

[0031] a*. i**3ai aimemm*. mmrn^ 
zmfco r - l u Ttrpwea* LTB#m^ trfi 1 o mm. 
hhihww* m&m^cowmzfio mmmmmmx- 
h-ox. mmmmznLm^mmmmitmtzkx\ 
wmm&imtvmm)} zixhmmz^xmm± 
mmmi3mt&m®mm*m*.. mmm$m 



mmknzft^hM^z&n&wjmmm'&Lk, mm 
mm.^mw^m^mnmmwHz^-th^^z 
mfm&mm^k , *m&<om j %wsmiz&^xm 
mmtz-tz. zkzftmk -thmmmmwx'fo h . 
[0032] ztit>cr>%mxii. mi&m^m^r- 
l u rxm m$m Lxmmta^m MRma^wc** 

3m$m*ffitzkx\ mimmmtsmmx-mmm^ 
ixhmmz^xmM±Mmm&*mfct& mmsmx 
*rv7°*:ffiz-xt3K>. z<wmsmixTv7~at* mm 

[0033] ^cd^*, BflMB*Sat*Wrr4 r-L 
[0034] ( 5 ) BlWSa 5|B»0«flW4. MfE^5iig 

m-mfmmftmzfrfr&mmm-mmmm&m 

!aSScDB«*!M:fr8re& ^ . 

[0035] m&R 1 9SBIK0«BWi. Mia^l 

mn. Tizacr>mmx-fc&, zb&mb-r&msmi 

7 ^IS^£7)B«®H|^aTj) & . 
[0036] ( 6 ) 3IR8S633ttO»Wli, B«^0#m 

^^t-B«#ma^aa}-r-i»B«#mMttaixT- -y 

Tfc. WieB««NSfifca^"v^Tmfla^P^i:ffi<7)B 

t . miept mrieffioB«»it 

tT-rS. <Ii:*#mi:-f--g.«*ill^St*iM50V^-r 
[0037]^, It$ft2 0IBig(O^BJ{i. B««# 

nmkcomtfim^m^t^mfmm^^^L. 
mimtwrnmi^mz x vmmz Ktzmnmrn^u^ 
x, mmm&mkmmLcmmmmkiWn-i-h. z 
k*wgLk-? zmmi 5nmE®R.i 9wttvwz 
imnmmmmmx*h h . 
[0038] ( 7 > m$m7gm<mwii. mssmm 
mzmtx. mrnm&mmmiztsw&Mi&wmg&r* 
$&tt&, zk*mwik^m-miM69mcommmm 
mx%>&> 

[0039]^, mim.2 1 w&vmms.. mmm 
mmzmtx. mm^mmm^zammm^m- 
*mi-tz> . ^ t £f#ite-rsiM<j«2 oe«^b«m 



i(7) 003-242498 (P2003-g98 



[0040] ( 8 > mpmstm<?>mm&. mm<m 

[ 0 0 4 1 ] 4fc. f»*«2 2tattO^BJ{±, WtBffiO 

*]S2 o ^^{±11*312 1 cov^-rtL*H=isttoaii^i 

[0042] ( 9 ) ft*3» 9 !a»tfD«HJ3f^ IffEW^** 

ejhb*-?**, £ t zm&t-t&m&m i titssr&s 
8ov^m*HcfBigcoa«Ma*ffifs»-g». it* 

[0043] (10) m$m 1 OBBttOSffiBli. 

•e*s r-LUTKS!oTiwee»tri2«awwifcH 

m ( S ) T"S>-g> D (F (S) ) SI. 5 fc 
S tCOV >T^f^M««#H^HtA F s = F ( S + 1 ) 
-F ( S ) 0 . 2 F ( Smax) /SmaxS | F ( S + 
l)-F(S) | S5F ( Smax) /Smax. (fc*£U 
SMK{±B0i*«#SCtJftSfcfcW«e#i[. F (Sm 
ax) Ji^BSf&iH&fI#F (S) fc&rt&itfJHMre- 

«) . fc«r«j:a*mRat^T-y7-**^-*, z\k£ 

[0044]4fc, S»*«2 4SBtt<iO»H8Ji. Bflt@9 

KBfts-^sKatLas^awe^D <s> xhh 

r - L UT(c^-5 TPSVm LtfB#*«#LBcB«ifBli 

mtsaf&fflz* tsmmfvs&MBBiGftifiF ( s > 

D (F (S) ) SI. SfcSrSSfcoWC 
S3ftftHfR«-f^HlAF s =F ( S+ 1 ) — F ( s ) 
#\ 0 . 2F ( Smax) /SmaxS I F ( S+ 1 ) -F 
(S) | S5F ( Smax) /Smax. (fcfcfU Smaxii 
KnW^^SfctJttSftMMMI^flL F (Smax){± 

^mf*B«ffi-f-F (S) te*j«-4fbAJHMi5«) . t 
&4.fc3*BflUB:&#&*#-r4s it^WSt-T-SH 

[0045] ^ix^o^Bj-cii. tmsm^^nm 



ttzmmmmwxmmztitzmmmzmf. r - l 
[0046] zco&m. mm&j]%mi) t mii-f& r-L 

LiW&BW. #t=IBHtt£*^4B«*ie*W-4fctf> 
[0047] (10) at*! 1 1 IBKOSSWIi, b«« 

mzn Lm^mmm&mt^. t xwmttmmmx 
vmmmx'r -y TzmttzWimrngmxymztifzw 

gsjg^L (S) -c*&r-LUTfcfl!-3TBiBa*L,T 
B««^*B«ffi**»C*->T. JBtB«e#S(cSt 
LT MtBPffl^SXT- -yrfcri: &3BM&a38*&Bttfi 
*S*F ( S ) "C** tS.-log„(L(F(S)) 
/Lmax ) SI. 5 *4 S {:oV^T^«B«fi-^ 
4HiAFs=F (S+l) -F (S) 0. 2F (S 
max) /SmaxS | F (S+l ) -F (S) | S 5 F ( S 
max) /Smax. (tfiJt'U SmaxfiJRBfilfl^'SfcrtSft 
5ft*J«»e-9it. F (Smax) {i^^BflUl^F 

(S) K*Jtti*b«cH*Re#«.- LmaxJ±jy=MK) b 
SB«tt}**ffir*s. 

[0048] ft*Ja25lB*(0^{±. BfltfS^- 

««^$tL§B«(^v^T^«±^ii#tt&^-r-i.irf 
w6B^a*«ifcB««sisar^$^fcw«(i-f- 
wMi&m^siznLwimjmteiiif&mmfi 

L (S) T»4r-LUTfc:fl!oTPgS««UTB«iE 

mmmm&^mzx&imtkcogctmmmn^&F 

(S) T"$>^fc#. - 1 os 10 (L (F (S) ) /Lma 
x) S 1 . 5 t S fco^-CS5»«B««^l6«*A 
Fs=F(S+l)-F(S)^ 0. 2F (Smax) 
/SmaxS | F (S+l) -F (S) |S5F(Smax) 
/Smax. (7t*fU Smax{±igB^«-^StCfe(tS«^ 
B*fi#ffi. F ( Smax) {±^»B^«-§"F ( S ) 

*J»tSft*:BfiMi#e, Lmax{±«±BS«) t^-S»J;d 

[0049] C\tl^<7)WMTli. JBHSQftXT-y 
i.«»lgfT«§^IfifJf(t, r-L 

fc. JJESfc:fl!-sfcB«ffi*X-7 l 'y7 , *«^-6. 
[0050] ^tfOfe*. Bil^^S^^r-TS r-L 

Lmtttmu. mzffiM&zftt&mmtsm-t&tetb 

[005 1 ] (12) |f*3Sl 2lBtt<5D%HJ{i;^ fulSM 
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i o^>tiiif*3ii i™^tiMztmcm®.&-ft-mz 
[00 52] ttz. mim2 6w&<n%m±, mm®. 

^mftm^Z < 3r£ s it £*f»fc'*-4il*JR 2 4 4 

[00 53] (13) f»*il 1 3IB»<05KBJ±. inffBB 
flUflSfflHttCfc*, £fc£#iifc-t&iiW<3Sl 07M 

tz. mim2iim?mms.. mmmmsm&x*& 

[0054] ^£7)^*. B«ffi^KafcW5firf 4 r - L 

[0055] (14) ft*IB 1 AtmnWm. RME 
«liff»MHBWtlJ»t*RS*»K*2. 

[0056] *3t, M&R2 8ie*o^Bj«4. rwibis 

mm?mm.mz&tfz>5t.§tmmz2. ovxF^m. 
i%—mm<7>mmzwM-fz . zbZ¥mb-t&w®.itit) 
mw.x-$>&. 

[0057] znt><mmx°i&. mtm»sm±Mism 
m&ztm-tm&ftjicomiz, wmniztuftntx 

Tcommm-mmnmmznm lx ^-g, . 

[0058] C^tem. ttSEt=3«LfcttJllOlSfflll«* 
[00 59] 

[0 0 6 0] 4-f. OTtSt«»!»Hiti5^T, M 
HBfcttffl-r 6 JBIStf>se8£9Hlfc-r 6 . r r - l U T j 
fcli, B«ft^*£#LT#^SB«E^ttiO#tt 
* v h ^ Bft ffi^SSfi ;«r-LUT tat^i Hffi 



[0061] Btto rai^j fcti. w&*m~twmm^ 
iz&swz mjjmzzv>m&£mmikf& z\bxhK>. 

±fcMR*TB*j ^ifr*. ifctt. B«£ 
[006 2] rtfcfjj&gj H«^ffi^SHfc# 

\stt~tz>mz&htih mjimiz&ii&mm*^? . 

Jgj Vvb»*43fcfW9*D£*U DT=-1 og 

10 T^L<«DR = - 1 o g lt RT%mi$tL&. Mi. 
«4\ 3K¥««tfPDM-6 5 (3^a5*A4tK) lz£ 

3®*, RjW*"CfcS. Bfc£<oftK{4jiiflJ&g. 

^x, m&mzRVKMm&com-jj&mmiz&^xmm 

a*rr4*fti:li, fiE«BK*(cft3|H-4IB«WItiaB^ 

[0063] rHJjgj t{4. C I E 1 9 7 6Jtfi«9C I 
E-LABafS»fcfe{t4HBflteft 0 -c, SKft&ttlg 

m$iirm<m®.m%x°hK), r$mm»m^i t 
(±. immzgh&mm$mx7~ », r&mfLt&um*, 

[0064] iSB«fi^-S{i. 0 S S S SmaxcOtlHtC 
max{4. MWflMI^tiSttifcfeilflMS^rCJfeoT.. 
* b § s Smax= 2"N-ltW. ^Hf0EfllftBft 

fi-^s' oss' ss' nxofiHicft&Sftad 

*>V>-rtL3& i tfOffl&IXD#l.i>CDT-^ 1 9. S' max{4, 

wam&m^zis mmmm^mxh -> x . m^. 

14*. »IffWMb'7 MV9I^Ji^&B«€# 
S' max=2 "M-lTJfeS. 4>t. *H 

atwwt-r&jtA. ^f*B«ft-§-^F (s) fc^a 

[0065] r«ixf77j fct4. JKBflMB-^fc 

WLS-^oasMsiiJirt-ik-c. «riEif*m*sarc 

[00 66] rpgifl^ttj B«@#t:^(t£@# 

tf t . mmmxn>cmwma. t ^mn **r««tc* 
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£tc. rHjKFfiiWttj rHgMfi)il#ttftilftj k 

mz, rmmwmmmn m^it rmtmm 
[0067] rmmmmfti kit. mi&m&k tra 

[0068] rB&iBiaj ti±. ms^mm* 

mmzfo&zk*^. mm. Kmmmmammm 
mmkmmmkte. dr= r ■ dt+ a (ajigso 

[0069] rBfSOft-^BffiH^fcV j k tt, ffig 

flKr&fcv*. U&»U »CLIi. Hfftffi* (HfftfBil. 

<£\ aj«i«tc*jv^W:DT<2. 0. KSfSIKtctiV* 
T«D R< 1 . 5 , tymz&\,^X&L*> 1 0»KHl*I 

[0070] ttz. mim%.*t%%-k Lxmmm^m 
Sr r-&mmffli , mm&i&^mz fi&mmmi kw\ 

* is. mjjmsimtmGMtt t § 
r »mmnzmfm^mj k^\ ta^mmim^m 
szmizmt h k % <wmm r ismmmiza 

[0071] r^t-^jMtj tit, mmmmz&if&m 
Krnzm-. mmmmiz&vz, < n + 1 > #st/h$ 

(n> , wmmmmzanh (m+n #e(c/h§v* 
®ims=mizttmi-&%>mr£mmmmtF (m> t-r 

iSB«ft^lfe«-ttASn,m{i:, Sn,m=n-m. ^ 
M««fl-^lfe»-fiA S ' n, m(±, A S ' n,m= F ( n ) 
-F (m) k-tt, 

[ o o 7 2 ] in i it^mmcommm^mmmmmm i o 
o twma}^«2 o o t^#«^&*-r«^HTS) 

i«^^MWT-{i:. PHIMSilBl 0 0ffi!lTH 
^WUiL^it, W«ffi*§§S2 0 0(CTW 
(ia»fc-&v^ii^) ZcoXdlzttfim 

izmwtmm. i o omxwm&mm:9m~? h ^ 
[0073] i^fs mmmmu^mmmkw&k* 

«H#aj*S«2 0 0{i. B^^stML-Cffi^^Jia 
£<. TT&*>*i. WIfI^Sfc«oWB«atfillB2 0 



ox-mmz misi-&k% (axd . -e^fe*. Kit* 

0 (mim^imztt lt y -T^^mKPt n«tt ( a 

1©) (EB*1) . 

[0074] SBtffStMLTBM^S 

1 0 0 fcrj; *HM£&t*!ta!£%fT -TS Hi 

[0075] -eo^f^H^m-^s ' tmu^mu2 
ootA^-ri»i: (a* 2) . ^oss. <m^mx*i± 
mm#-7&M*frX'»m^mxuwm~7tfiB&%L 

9 ) x~fcz>w&mm%mmi (Hi®) cmmm^ti 
h (mj}2) , zoxoirz. m&m^izttL^ibmsm 
$mmitmi,temzM®ziiiJi-t& c 1 1= ± 

S i k -S. . 
[00 76] =5rt3. MajMl2 0 0t±r-LUTt; 

<1<IT\ r r - LUTj li««-^ltcMLT»^ 

tvmmmumk v ^ a . 

[0077] ifc, H*ffi^i«[fctt, fflA«i*»6ffl£fc: 

x m%t>ti&ms&. wmmiznmt&'mfflmMm 

[0078] H2li. «-§«^^Ma&«St^a(cli« 

^aj^i-rs i k \z j; o ^i««pf mmtk mmm m 
w&z, a*tt< k i>m%.cDm^mmaizt5^xmmwiz 

^xeymmxfoz.* 

[0079] -t^h-h. pxtcom^mmimmizzm 
wmmt. m®m^mm2oot>mmm^immi^± 
iz&xi-&^izmi&mmjmmimk . H^ai* 

^g2 0 0«^SrRltie««#:±fcm*t-|»«^fcfc 
[0080] H«ffi*S«2 0 0 MW^ff^-S t#f 
ifrtSfc (A* 3) , ^^fe*. ajSmKTttKfhil 1 ? 

ornmmt (12®) ^mfem^tis— swrns 

m#-7&M&mmiMmm cot. r <a«i«^#iifi 
jh^-t'-j fcv^a. ) Th&Kmmimmm®. (02 
@) onmw (tea 3> . 

noocis ^p^masriifir-r -S . 02 

[0082] *<^a«fiaiflMS#S ' £Mfiffi:fti§B2 
0 0tA*-T4fc (A* 4) . ^Wfe^ mm&xii 

irnmMsn-mimu* - yo^sai^e ( m 2 ® > coh 
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mm ^ti&cwzn v . mtmrnx-immm^M lx 
BomBummomRm (12®) *>h«j&*»6*l 

[ 0 0 8 3 ] L<D £ o fc, KMMWS ^ML^fl^ 
[ 0 0 84 ] *tJ. iaSiSMfcfceWi:<Offl*^*)*fci 

a 2 0 0 1 trawHL3t«^-«±. tei*»o;ffis»ye 
[0085] H3 m^mmmm-MLizmzmm 
izm&^&mM&m^mffitwm^wmmm 1 00c 

[0086] BtfiiiJ*§g«2 0 0««^ 

pwwttti:. B#ii}^^«2 o oimmzmtiammfc 

[0 0 87] <r<r-c\ H«m^gg2 o o«. mmim 
^sizML-xtnijmmmDumm^^ x a tzmm 

*s«2ooteA*t-*fc (A* 5) s *<vmm. ?m 
mszvizmfmK)commm& (03©) emtumzti 

RM&tt (03©) <0Wflb&*»6;ft4 (i&fc5) . 

[0 0 88] <r<rt\ mmi^s fc*r LTM^asi 
a i o o &£&fflNgewm*9&rt& t , 03 ©tss 

[0089] zngmimmm^s • 

0 0K.*jy+&k (A* 6) , -teas*. mm&Tn 

mgmmjmm-A-ycrxm (03®) <oh«#«.£> 
**e»w^nB»«*tt (03©) wH^ft^ixs cm* 

6) . 

[0090] J: o IE. W«m^tettL^#>«#{fi^ 

awaa* m^-rs - 1 iz* K>m&im 

[ 0 0 9 1 ] 04{±. J5rS«tB*««afttt=aE^v^TB 
iW*tt*SBBW--6*i!fefcov^T(i0BlBBEa-C*S. ZZX' 

[ 0 0 9 2 ] 04 ( a ) i± N |5j-«B«ai^^«2 0 0 



[0093] ^ oagi&iaxffcT t Rmsmmmits 

il^tLDTmax. DTmini: U ^ftfB«^*3^SSSilKR 
[ 0 0 9 4 ] 04®" ttH*RS#t=l6^V^TH«*aj* 

[0 0 9 5 ] 04 ( b - 1 ) ~~ ( d-2 ) J± s *WfcH 

«*ms i o oizxwmmmgmmmzmL. *<r> 
mmmimLtz^iztsifmmm^^-pmmT 

-ic (04 ( b - 1 ) ) *t%>£o iz.wm-zw&. mm 
m^at-tynmm^mzffit&mi)^ vfc», s= 

S' bLxmUZftlJ-ttiSSX^ (04 (b-2) ) . 
[0096] «>U W^a}*«ft#tt**@3iSLKfc:M 

L-xmtmmtf-t^T <nmgMm~cw& (04 ( c - 

1 ) ) (c*4 ± dfcStf-r**^, 04 ( c - 2 ) f * 
h £ a ^rft^i^«iIM^Bm©a^M 1 0 0 fcT*M 
[0097] 04 (d-1) {±@iiiiS^SStiSKh(7) 
&—mz%&igr&Zm~t. 04 (d-2) (4, 04 (d 

-l) iznmLfzhcoxh^x. mM^wmxTizn^ 
x. wmmmvmmmH : te{h<?)mt.x'*>&%& 

mmmi 0 oicxm^izn^^mm^m^j-ttiit i 

[ 0 0 9 8 ] fctj, ^JiigJK-MItiftftWttffllSfcfcft 

*\ ^«^BfB®t*3^T(i, ^m^-sitms^ 

tt**UT^*ii:*'enSl t flifc«fcOWBLJt. J:^ 

t> ioj: a ^wmm^-th x a (cnoHemi 

[0099] 05{±. mmmwtm&mtcvmim. 

srastTHtfrs. -r**>%. B^a^si 001*1 
site, ■«o^**^*>^H«waai*«iai > r4HiR 



3mt mnmmmmb (?>mfm&&&3£t&mffi8m 
[oioo] ^lt> mfmms&mtz* im&zti 
mmmm . ja»&&8i*pi . ^ s * ? v > *j)m 

[0101] z\cr>£ o fc s «««0»BUIteJ6tT» RH 

t,z&tx9m-t&z.bx. mTfcWMtex&mm-h. 
mmiz xmrnzmtzh x o *ttM&mtm. 

[0102] 06 &wm8iEm&<7>~m*m'mT"$> 
a. mmmmmtii. mmzunm^commm (is 

mm-<mmTxmm-t& zbt^, ntm t ± a & 

*BS*aiij«Jg« 1 . 5—2. Ofc^ttT^S. ■ 4fc, 

j^iaiKkRSfmKfcoajAjiagBH^s^rSfcK). hit 

[oio3]i6 ( a ) immmmiz&if&wmm^t 
Ahr?j»*»t. msmmmzttm-t * mmm-^mz 

wmmrn* sixth o & t s . 

[ 0 1 0 4 ] H6 ( b ) HmffiffiBmizi *)%L>ti& 

Sproc=Sorg + 0 (Sorg ) -Fusm 
Fusm ( Sorg, Susl,Sus2, — SusN) 
Sus2)+---+ f k(Susk-l-Susk )+■ 

(fit. sproc : mmfo&tttmmztLtmmm^, s 

org :JiMfefi#s Susk(k=l~N) : fmMtrX^Wt 

a». fk(k=i~N> : Mie«-sJs$"ii5RB«ft^-s-3gm-r 

*B8&« /3 ( Sorg) : MB«MI^-fc:»-3vvc5£#>£ft 

[oio7]H8 < a - 1 > itmm&wmcrtwmx 
JiH^ft-^- s \>zn Lxmmm&m^- s ' i4_lk 

OOflHrC**. &:fo\ JMMgyitt. Snew=Sorg+ 

/s (sorg) (sorg-sus) co^zm^xm^mmm 
[0108] zzx\ imtMMi:Hia»ra2: 

ffJH»*Sa5fS«^t«8tr4. . 08 (a-2) 

^teij«-*aai«»i8 (sorg) <?>—mxhh« s<si 

•Cli/3 (Sorg) {±— JTe&O, SKS<S2tl±S<0 
Jtt&nfcj6fCj8 (Sorg) & 9. S>S2T-«/3 
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tfs2t% r )mjEm&t-t&zttfx%*i<, 
[0105] wmeoitijjmmbgmcoiiijjmmbcomm 
tfmbxm&xfo & m^immmm 1 d@a*t& - 1 

"Cjg. 0 § . -ft£h% „ S new = a • S org+ b tf^SSS \Z 

fe-oxasmzftozb tfx-% h . u>» u ae<oaj*« 
mb9m.<n&-})mLb nmmtf^^M&iz^ vox 

[0106] H7t±. PBfB&ts&i t Ml«:Ma £ 

te\ jy.Ttf>5$ ( l ) t*t^vx?«i^I^s;:i 

BH5 5-1 6 34 7 2^$g. #MBS6 2-6 237 3 
■v^#-^»^Hg6 2-6237 6#&$83ri: T*£:rlT 

Sproc=Sorg +/3X ( Sorg -Sus) -■• ( 1 ) s 

( sproc : mimsmvm&titzm^, sorg -.mmm 
m^r. sus : xt-mmm^ 0 ■. mmm.) 

«t ojefciSBirfisffiftaA^^* £ t b % ^ tz . 

*t=4MBt, ffife<mmmzMititmzm®&fc*®. 
7tri £ t fMa^f frtitemmm^&nz %>coxh 
&. &wmm&:m^tmm®mi, (Digital 

Image Processing: Springe 
r-Verlag 1 9 9 1 ) t&MtZtlX^i. ffl*. 
tf. #^1 0-7539 5#^«fc:i*Uf . JilTcOst 
(2) . 

( Sorg, Susl, Sus2, — SusN) , 
{fKSorg -Susl)+ f 2(Susl - 
-+fN(SusN-l-SusN)} -(2), 

(Sorg) (i— MX'foZ. ZCOiolZ^ 0 (Sorg) 

£>& b . imwm&u»immmiz$5if&%im$:Wffl 

[oio9]H8(b-D \&t\<zwmmmm:M 
l. mzmmam (ma <t>-2) > zM-tm&iza 
if &mmm/3 (sorg) x$>~>x. ms (a-2) t 

•ttm^mSU S2ff*tl?tlF-i (SI) , F-i (S 
2) fc3HW4. F-i ( • XJ4S ' =F (S) 

£-c\ i«ft«BaoiB»fc«tT. JBftaamjSiOT^y 
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"jsm^m t cr>mnmmm-t&m~e$> ^ t . gmnm 

[ 0 1 1 1 3 09 ( a - 1 ) J4. IB0&gtS!!3!OttttgI 

•c**. MB^ft-^- s iztt LT$mimmm^ s ■ j±± 

[0 1123 ^W-f-S ^l^^JEBIWaaJi. S 
new=Sorg+F ( Sus) V&lzm^X fflWmmmtfM 
§*U> (09 a- 2) . Snew=Sorg+F ( Su 

s) . F (Sus) =/3 (Sus) (A-Sus} . Sorg : B 

mm. sus : ? mmmzte «• £ 

f ( ■ ) : imwm®.x\ m^mizMLxmmmmm 

[0 1 1 33 09 (b-1 ) li^Mti7?U>-y 

smmm^mt^^mxhK) . &£&H3BftK!iji 

(09 (b-2) ) *iW«^fctJJt*^H®re8:F 
(Sus) <7>— Mf&.g,. Sus<Slf{±F (Sus) j±H 
# /S rC-Wllfc:^ L Sus= S 1TF (Sus) =0C 
^TS . Sl< Sus<S2-C{if^.T<0Susfc^LT F 
(Sus) = 0t^-S. Sus>S2-mF (Sus) (4ffi# 
/3 2T:%miZW&-t&<, ZCDXolZ. F (Sus) £ 

[01 143 09 ( a - 2 ) (4. 5fefcP e e ill^MS&tt 
maMiScF ( Sus) Xfo^X . (b-1 ) b WSteWSk 

mmm&&k*i,zimmgkt$- mw^?*-?) 
[01153 ^-f^s-y^p y v r ff«a& arri t iz 

i 9 . (flSIKftKH. 'J?&< fc Sl< Sus< S2COKSI 

«4W y^mtmrntt z\tti>i>, 4>7M£ffim-&z 

[01163 ifcfc. ■«fi^-**#f-SH«#^Si3 it/ 

t 0 . S*« W±|Sg!i$:#^v Ml *f prat 

rjHHfcW£j fcv^d. ) ti^I 



fc fcW«fll«&^v«««^*»^a*m*^itfc: J: 

-ra^a^-c&s. mmwmz&^x. mmiznmtz 
tL&mgmm ( ^gms^fc « d t < 2 . 0. r» 

«Kfc:tJV%TliDR< 1.5. B&K£*3fcvCfiL*> 1 

[01173 mmMmmmmzzmmmmmco^fc 
mznmt h ^mmmmwkm. a s* n +1, n = f 

( n + 1 ) - F ( n ) cOfjficO^bSrW^tfJ:^,, 

[01183 m9imm$mm<vwmm^cv{mmftm 

Z^-fMX'$>&» 09 ( a - 1 ) tt«9ffiG&tttf££ft 

hPgP) 09 (a-2) (4^Mf* 

«^^i«H0ft#lfe«-«AS• n+l.nfcH-<0«,<0S 

srr. as* >inmm?im'gmiz.vm&&Mm-z> 

UK as' <l<Dfi8^d^«Wt=Bi8^»i^4. 
[01193 -J>. 09 ( b- 1 ) {4fi#ffi^#tt^ 
*iU Tfcfl«0ffi^fc^-?TV>S„ 09 (b-2) {4^ 
StSMi*itcfeft*lft4Mfflttt**-r. as' <ico« 
«TJ^Mt«teB9Bfc36««6ilf-i36«. AS' >1<0«W 

[0 1 203 ZCDXolZ. it. IAS' n+l,n | = 

1 %h\mmmmmmkx<7)mmmmmmx\ 1 
as' n+i,n 1 >i%Mmmmmm±.L. ia 
s* n+i, n 1 <i%h\mmmwmT-th« hr 

Mh'7 MBM*Jg|jW4B«e#T*S J: 3 %H»ra 

saat-fes*^. ^iB«s^«fc^-snffi{4As' th 

= S' max/Smax= ( 2 " M- 1 ) / ( 2 " N- 1 ) t 

[01213 *«hj*{4. wmmmcomftzm*-*^ 
K&T^mwm^n^f^ 1 2 1» b ( 4 0 9 6Pg 
M) o^p-^^-/m«s^*mau, %<ommm 

l^-if ^B«ieH^* L i - 6_2P ( 

-tCD$£^ 0. 2F (Smax) /Smaxg I AS' n+1, 
nU5F (Smax) /SmaxT"(4^e^Pflffltt2r*-rS 

[01 223 1 2 t'-y K0«BfR«-^*8b*v b*fj£B 
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#T& 4. — *v 8t*7 bajKBfMi-?* 1 2b' y 

«B«m*sa^m:Jj-r&«-£(2. iMbmsn 

CO 1 2 3] ffi?g*^H(i«JftSKHJ: D <>«ft 

[0 1 24] hi OWt. IWfdlS^SX^vTtcM-r^ 
WIBKIi: OJ«#fcL ^-T^M 5 >y ? V ^^ffifflJSl 

fcifctefr? it jf, mmmwm<,z$mz>mm 

SNb'vh (NHHK2 ~N) tMaaB^MJifcfcttSFf? 

wsMtvb (RH&2 * m) fc*jt«L. u>m:t>im 

feff PiP^siaffiJifc ^ >y -tisyzs&mmt com 
fam*&5£?*. ^mmmmm^mftm i as' n+ 
i. n i tw^mimzmfct zmmAs' tht 0**01 

«T*firJ«#£5&6. I AS' n+1, n |<AS' th& 

JfflSBSfti^fcSfctSgfr*-* . £ <o =fc -5 fc . B 
(»^MK*^T#BMPIOMt«#&^U B 

tfcfaFSrinMiua^fi 1 art s . 

[0 12 5] 3rfc\ HI OOSOtfiFUfcfeV^Tli. 

tm^m^sneucmitzm^r . Pitn^^st mm 

i sorg-snewi mmmmmAz&ft&gmwm 
mv^crmms' shift= i s* or g-s' new i 

3&6T&^ ( Sshift/Smax) a (S' shift/S' m 
ax ) ^(fHP^jH^atrlTo/tf^tCjiSlflE^a&tf 
V\ (Sshift/Smax) < ( S ' shift/S' max) 

ifmmmimwzfi^tzmz^mgmwmzft? xoiz 

tfUf±v\ Hi 0TWJBtm«yi£*a*v* 
[0126] JJEfrSifc «t 98i£3*ufc3SfTJBBIfcjEt 



[0127] Him. ■«fc:*j»t4«9#c««r«i'af 

L#VMISth=2 3 0i Lts L#^ffiSthJU± 
<7)«-§^tOB« £ . S new= 2 0 0 XWfkt h J: 5 StfS 

Wr&%>fo&<, x-ox, nmmttizatfhffi&zz. d«« 

J8(dSaW-4fc*teli, ffi-m^'s> sth-c& 

T\ -^cr,mmmmcO o feBlrj&DB^fcriS^T S > Sth 

[ 0 1 2 8 ] H 1 2 (a) HMRfi«rX*C TB«^r^ 

mm. ^hvp&mikimmx'&t) . ^mu^x-immta 
^mmiz^mm^mx^t. hi 2 (to « s b^w 

WB«BW*B«t. *<3«K£ 

HI 2 (c) li, B®»*ffi«^*^L. ^> 

[0 129] ^i>^i>. B««S»B#^V%T^^X 

tiT v . im^-i hi < -r § fe«xo 3 x b m 5 1 ^ 

■th izmtxssmm^mft^mt . htim<^x 
Ltd. mmwmz&^xi&mzi<'^Ax^r>frt>cr> 

wmt*mwthtzMz<£mx*foh-t)K mtmmiza^ 
x&iswxxr-y&mLft^iib. jwc (^aw 

[0 130]fiR{f. DT=1. 0T'liDT = 0. 0J: 

o fcWfflfcWtefcJtsKa&fc**' 1/10 tiiajw-s i 
t § at*. »eoift<rc{±±# z k 

■tfX'^h. DT<2. Oitflll »)7^/WI« 
tJ: Off^tL^EfflB^fcitKLT. **UIWWBS»* 

[0131] =5rfc. *^(4B«l2ffl^lBfcRB^-rs B 
fHfl^iia (v^4, f-fxri/'fll) {cfcjgfflf 

iiim*. tztzL. mm&Fgmiz&^x. mm 
*v ^ L®«Srfflv ^xm%tz> z k § . *mm<n 
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m*iffiTh&wmi7fmw.i*. crt. assMXiiRi* 

[0132] *?pjii±. ffi^^. mm. 
mh-r . -t^x cowisuajimmizm lx affl-r & c t a* 

Xhh« 
[0 133] 

[01 ] *m&mM<nmm<mwm^<?>fmm: 

M%&)ffif&*^-f 7d >y ? a*?* * . 

[02 ] *w*amfcnw&<mmmma.<Dwmft 
[03 ] aH»^>aai^MomHe«Ra^imt^ 

[04 ] *»BJO^SS<0^«tfOH^IBii^SO!ff'l4^^ 



[05] «Hi^«)»WK)«m»«t7n- 
[06 ] *$lBJ^]|fico»«cO!l«IBIS«SO«ptt^^ 
[07] *^0J^HM^^lB#ie^gcO#tt^^ 

■nKBj0-c&-&. 

[010] *mi<vmm<mm<vwmmgm.cwmz 
[0ii] *WR<nmm<nwm<mmmmw.<7>&m: 
[012] *^BB^nss^m^mMB^«^fft^ 

[fc^ftnj] 

100 mmmmw. 

101 ffi|ff#|$ 

no i«a# 

120 £HK>y b'^-^-y b 
130 

140 IEfiK«yH«SI#R 
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(51) Int. CI. 7 
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